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A - 3  

The  following Tables A-i  through A-60 show the  generalized mass 
contributions (GMC's) for  each of the  thirty test modes. Two types of 
tables are given for  each mode. The first table  gives a summary of GMC's 
for  major  structural components while the  second  table shows the GMC for 
each of the 193 degrees of freedom  contained  in  the  reduced test data. These 
GMC data were calculated  using a 193 x 193 discrete  mass  matrix  derived 
using static  collapse of analytical component mass  matrices. It should be 
noted that  the GMC distribution shown for Mode 02A is highly distorted due 
to  apparent bad aacelerometer data for the  AFT OWS Skirt  station 3100. 
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TABLE A-3  O R R I T A L   C b N F I G U P A T I O N  YODAL SURVEY 

T E S T  MODES G E N F R a L I Z E O  MASS C O N T R I B U T I O N  SUMYARY 

T E S T  MODE NO. C2A 

COHPONE NT 
NAME 

9 R l O H S  S K I R T / I U / F A S  0 20 1 4  
6 - F A S  02 TANKS CO 0 4  
VDA / S f S /  AM 0 CD D G  
5-AH 4 2  TANKS 8 C O O G  

QEPLOYMFNT  ASSEMBLY 0 000 E 

ATH-9' AR CENTER 0 c 0 c 0  
1TH-G?4/CAbl  CENTER . O Q O O  

5U n 2? 27 

COHHAN D /  Z R V  ICE MD D . a 0 0 1  

PTM-RA  CK ,CMG S 9 4-S4 S 0 OD 35 

"- 

TEsr FREQUENCY = 0 3 1  H Z .  

TOTAL GH CONTRIBUTION FO? EACH COMPONENT 

E R / O H S   S U I R T / I U / F A S  
6 -FAS 0 2  TANKS 
HOA/STS/PH 
6 - A H  N2 TARKS 

nEPLOYMEWT A S S F W L Y  

ATH-SPAR CENTER 
A T M - G R A / C A W  CENTER 

COMMA N D / S E R V  IC€ HOD. 

ATM-RACK,CHGS,4-SAS 

81107 
a 0 3 2 3  

042  2 
0 O t  76  
0 0576 
0 O C 6 P  
00362 
o O C 9 8  
. c : t 7  
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TABLE A-5 OPBITAL  CbNFfGURATIOH  YOD4L SURVEY 

T E S T  MODES GENERaLIZEO MASS CONTRTRUTION  SUHYARY 

C OHPONE NT 
N A Y €  

GHC 
(DX)  

SR/OWS S K I S T  / I U / F R S  0 1 8 0  
5-FAS 0 2  T A N K S  mG239 
YDA /ST S /  P l i  @Ill 
6-4M N 2  TANKS 00 3 4  

DEPLOYMENT 4SSEMBLY OF 3 2  

A T H - P A R  CENTER 05 3F. 
?Tfl-WA/CAN  CENTER r5 IJE 

SUM 3567 

COHHANO/SESVICE MOD. rJ135 

4fH-RACK ,CHG S ,  4-SAS in23 

"- 

TEST  FREQUENCY = 1 031 HZ. 

TOTAL GP CCNTRIRUTION FOP E4CH COMPONENT 

RR/OWS S K I R T / I U / F A S  
6-FAS 0 2  TUNKS 
YDA/STSf  AH 
6-aM NE TBWKS 

DEPLOYMENT  ASSEMBLY 

ATY-SPAR CENTES 
A T M - G R A / C A N  CENTER 

C O M M A N D / S € R V I C E  WOD. 

ATt l -RBCKICSGS~4-SAS 

. a 4 3 5  
e 0 2 3 4  
o C Z 4 9  
o O i 4 2  
o 4 3 6  2 
e0129 . 3c 3 7  
o r l 6 L O  
a 073 2 
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TABLE A-7 ORBITAL  CONFIGURATION NODLL SURVEY 

T E S T  MODES GENEPf iL IZED MASS CON.TRIqUTION SUMHARY 

T E S T   H O D E  NO. ?4A 

C OHPONE NT 
NAME 

BR/OHS S K f R T / I U / F A S  
5 - F A S  0 2  TANKS 
YOA/STS/AY 
+ A I ?  N ?  T A N K S  
SOHMANO/SERVICE HOD. 
DEPLOY ME NT A SSEMRL Y 

4Tfl-SP AR CEN  TER 
ATH-GRAICAN CENTEQ 

4Tfl-RACY  ,CHGS,4-SAS 

SUM 

GW C 
(DX)  

0 C'Q 21 
0 00 3 @  
. 0 ' ? 0 1  
. P C 9 3  
0 C Q  0 4  

G C  35 
0 Z? 9 4  

O t F 3 7  

e Z t G 5  

. oa i o  
" 0  

TEST  FREQUENCY = 1 . 4 3  HZ0  

TOTAL G M  CONTQIBUTION FO9 EACH  COMPONENT 

RR/OWS S K I R T / I U / F A S  
6-FAS 0 2  T I N K S  
MDf i /STS/AM 
6 -AH N2 TAWKS 

nEPLOYMENT ASSEMBLY 

ATM-SPAR CENTER 
ATY-GRA/CdW  CENTER 

COMHAND/SERVICE MOD0 

ATM-RACK,CnGS,4-SAS 

0 0 5 3  8 
nI.9 7 

-0133 
00014 
0 2C85 
0 OC5 7 
0 6 4 1 4  
0 015 1 
0 Q E  32 
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TABLE A-9 O R B I T A L   M N F I G U R A T I O N  MOD4L SURVEY 

T E S T  MODES G E N E R ~ C I Z E D  MASS C O N T ? I B U T I O N  SUWIARY 

T E S T  Y O D E  NO. 95A  TEST  FREQUENCY = 1.66 H Z .  

C OHPONE NT 
NA YE 

WIOHS 9 K I R T / I U / F A S  . O C R 4  . ? 8 8 8  .r :162 .C67:  . L J 0 5  . c 3 3 3  
6 - F A S  0 2  TANKS 00141 e 5 1 7 4  . 0 1 4 9  0 .  G .  0 .  
YDA/STS/AH * L E 0 2  m'?528 * 0 2 C 4  a C l . 2 8  . C O O 1  e C O 5 7  
5 - A M  Y 2  TANKS * G o d 7  e 0 0 3 6  *[io16 G e  c .  0 .  

3EPLOY MF NT A SSEHBL Y o C Q 7 R  a0341 * C O I R  @ *  3. 0 .  

PTH-SPAR  CENTER e 0 0 3 0  o C 1 8 4  e O o f l 9  a Q 0 7 5  eCTJJ5 0 .  
ATH-GRA/CAN  CENTCR * @ c ) l S  e P l . 6 8  e 0 0 3 9  mL159 a 1 3 0 5  *PO87 

SU n e1138 e 6 3 7 4  - 0 9 4 6  e 1 2 2 2  e 1 3 1 5  e 0 6 0 5  

COHWAND/SE?V I C E  Y O D e  * @ P i 3 4  a 2 5 8 2   * 0 9 2 1  . I 1 8 7  - . C O O 1  mC125 

3TH-RACK  ,CYGS,4-SAS e P 7 7 3  1172 o G 5 6 r  S C J O t  -39 0 0  e 3 0 0 4  

"- " - - "" "" " - - " - " 

TOTAL G M  C O N T R I B U T I O N  FOR E K H  COMPONENT 

PR/OWS S K I R T / I U / F A S  
6 -FAS 0 2  TANKS 
HDA/STS/AH 
6-All N2 TAWKS 

r3EPLOYHENT DSSEMRLY 

ATM-SPAR  CENTER 
ATH-GRA/CAN  CENTER 

COHHAND/SERVICE MOO a 

ATH-RACK,CRGS,4-SAS 

e 2142 
e 3L.65 
Oil 8 
OP5 9 
3 2 1 9  

~ 0 1 3 7  
2 5 1  3 

e 033 3 
- 0 4 4 5  





TABLE A-11 ORBITAL  CONFIGURATION HOOAL  SURVEY 

TEST MODES GENERALIZED HPSS CONTRIRUTION SUMMARY 

T E S T  MODE  NOW l ' 6 A  

COMPONENT 
NA HE 

GUC 
(DX 1 

SR/OWS S K I R T / I U / F A S  o C174 
6-FAS 0 2  TANKS w O @  9 1  
YDA/SlS/ AM w 00 62  
+AH M2 TANKS 0 c3 43 

DEPLOY HE NT A SSEYBL Y 0 0 1  30 

4TM-SF'AR CENTER w c375 
4TH-G2A/CAN CENTER o 23  3 1  

SUP! w 36 25  

COHMAND/S€RW I C E  Noow w0562 

4Tfl-RACK,CMGS,4-SAS w1460 

"- 

TEST FREQUENCY = 1 .72  H Z .  

wG214 wO55C ~ 0 1 2 2  wL127 ~ 8 0 5 3  
w 0926 wCl29 C w  O w  O w  

.'I187 ~ 9 0 5 9  w6332 wCJ24 ~ 0 7 6 3  
w i ,3D7 w 0 0 9 7  C w  C W  0 .  
wL571 mF497 wF368 ~ 1 3 5 8  wO109 
w 0 0 6 2  wGI.17 O w  O W  O w  

A 4 1 5  e1375 w O l O 1  . G O O 1  w00@2 
w 3 3 6 1  w3i.66 w C ' l 3 S  WE027 O w  
. irn58 .0239  . c 3 4 ~  .r.055 .or148 
" - - "" " - - " - - " - - 
.163(: e 3 2 l . P  wC299 wC292 wO974 

BRIOWS S K I R T / I U / F A S  
6-FAS 02 TANKS 
MDA/STS/AH 
6-8H N2 TAHKS 

DEPLOYMENT ASSEMBLY 

AT#-SPAR CENTER 
ATM-GRB/CAFI CENTER 

COMMAND/SERWICE MOD w 

ATH-RACK,CHGS,4-SAS 

w 1,739 
w 024 6 

1126 
.0354 
w 1965 
o 039 8 
o 325 4 
o G061 
w 0746 



06 A 

GM C 
(07) 

0 0515 . 0052 
0 0 5 9  

0 O O C I )  
0 0  05 
00 31 
0 0 4 5  
0 0 3 0  

. 0 0  02 
0 0 0 3  . 00 20 . 0003 . 0000 . 0009 

0 OOCI 

. 0 0  17 

., 0 0  12 

. 0 2  0 7  
8 0 0  38 . 00 00 . 00 0 0  
0003 . 00 01 
G O O 3  . 110 O Q  . 0325 

0 00 01 

0 4 6 3  
0 0 8 1  . 0 0  33 
a 0 0 3  

0 0 0 0 0  
11498 

rn 0 2 9 4  
0 0  GI 
C013 
e 2 8 7  . 0122 . 0 0  1s . 00 LS . 0 0  95 
00 c9 

0 0 0  Oh 

8 on  11 

0. 
0. 
0. 
0. 

0166 
0 2 0 9  -" - 

W J W  Nn. 

CHC 
( T X )  

.0059 . 00 26 
0 0  3 8  

9. 
a. 
0. 
0 .  
0.  
9. 
0. 
9 .  
0. 
3 .  
0. 
9. 
SO003 . o c  3 6  . 9013 
0039 

0. 
3. 
3 .  
3 .  
0. 
3 .  . 9G 16 . o c  09 . 00 21 

30 2 3  
0. 
0. 
0. 
0. 
0. 
0. 
3 .  
O. 
3. 
0. 

0. 
n ..I . 
. 9 0 0 0  . 0000 . 0000 

3. 
0 .  
0 .  
0. 

0 0  32 . 0 0 4 6  - -" 

4 3r* 

GMC 
(TY 1 

.a073 . 9928 
0 0036 

0. 
0 .  
0. 
0. 
0. 
0 .  
0 .  
0. 
3 .  
0. 
0 .  
0. 

0 0 0 P 2  
0 0093 . 00 1 8  
. o o c 1  

0. 
9.  
08 
0. 
0. 
0. 

SO04 
e 02 38 
000 3 

.OE2! I  
0. 
0. 

0 .  
0 .  
0. 
0. 
0 .  
C .  
0. 
0. 
0. 
-.CC30 

r 0 0 0 1  
.3000 

a. 

0 .  
0 .  
0. 
0 .  

O C Z 7  
.0055 -" - 

FREQUENCY = 1.72 

G Y C  Y O 1  E 
( T Z )  DESCRIPTION 

8 0 0 3 6  SASE SNG/3HS SKIRT 
- e 0 0 0 0  OHSIIU  INTEQFACE 

0. FAS 02 B O T L I , + Y  +t  
0. FAS 0 2  9 0 T L 2 r + Y  +2 
0. FAS 02  qOTLT,-Y +2 
0. FAS 0 2  SOTLL,-Y +z 
0. FAS 02 ST)TLr,-Y -7, 
3 .  FAS O? 9OTL69-Y -Z 
0. FAS/A!I/nA IF, + Y  
0. c4S/AY/OA IF ,  t 7  
0. FAS/AY/94  IF ,  -Y 
0. FAS/DA 1'9 - Y  -2 
0 .  F45/AY I F ,  - Z  
0. FAS/DA 1 ' 9  + Y  -Z 

. O O O 9  AM TUNNELISHFAR U 9  

0 291 'WA/?TS  IVTEQFACE 
-.003ij Y 9 A  CONC,/>YL I T R F C  
0. rJ2 TAYK,  + Y ,  LOWER 
0 .  N2 TANK, C Y ,  'JPPEQ 
0. Y2 TANK,  +Z, LOHEQ 
0 .  N2 TANK, +Z,  !JPPER 
0 .  N2 T4NY -Z, LOWER 
0. N2 TAUK, -Z, UPPER 
*0003 C Y ,  FH'J SULKHEAD 
.Oil67 CI, AFT S J L Y H f A 0  

. 0 018 tU /FAS  IN rE?FACE 

80464.  AY TUNNFLISTS IF 

8 0 9 1 4  SY, FUD IJLKHEaO 
aOC35 SY, A C T  RJLKY540 

0 .  LOWEf? 0 L4TCH, O A  
0. LOWER t Y  TRUNNION 
0. LOHEP - Y  TRUNNION 
0. ErlEr' P A C K A G E  C.G. 
0 .  ATM PV 5 9 7  fF9OUTR 
0 .  ATY P V  4 9 5  IFpOUTR 
J .  4TY PY 891 TF,OUTR 
9. ATM P.Y 2 9 3  TF,OUTR 
0. ATM PV 5 9 7  TF9INNR 
0.  ATY PN 4 9 3  IF, I N N S  
0. ATM PV 891  ' IFp INNR 
0 .  A T M  PY 2 9 3  I F p I N N R  

a 0 0 0 0  CEG, - Y  SInE 
m O 0 0 0  C Y G ,  + Y  S I D E  
e 0 0 0 1  CMG, + X  S I D E  

0. ATH S4S9 PN 1 
0 .  ATM SAS, 'N 3 
a. ATM SA59  'N 5 
0 .  ATH SPSp PN 7 

a 0  375 SPAR CENTER 
.0048  G?A/C9N CENTE? 
"" 



TABLE A-13 OSBITAL  CWNFIGURdTION MODAL  SURVEY 

TEST MODES GENERaLIZED MASS CONTRIBUTION SUMMARY 

TEST MODE N O o  P6E 

COMPONENT GFI C 
N4HE (DX 1 

BR/OWS S K I R T / I U / F A S  . C248  
6-FAS 0 2  TANKS 0 0957 
W A / S T S /  AM o 0135 
6 - A Y  Y 2  TANKS a t C 4 3  

OEPLOTHE'NT ASSEYRLY 0 00 20  

AfH-SP AR CENTER o '27 25 
9TM-G?A/CBN  CENTER o 0591 

SUM 0 43 95 

COHflAND/SERV I C E  H O O o  a 32 8 3  

4l#-F!ACK,CMGS,4-SAS . 2'132 

"- 

TEST  FREQUENCY = 1.74 HZ. 

T O T N  G M  C O W R I B U T I O M  FOi EACH COMPONENT 

!3R/OWS S # I Q T / I U / F A S  
6-FAS 0 2  TaNKS 
HDA/STS/BH 
6 - A M  N2 TANKS 

DEPLOYPSFNT BSSEHBLY 

ATH-SPAR CENTER 
ATH-GRAICAN  CENTER 

COHMAND/S€RVICE MOD e 

ATW-RACK*C+!GS,Q-SAS 

a 154 G 
o 0 2 3 8  
09256 

0 0  55 
o I C 4 8  
0 0324 
o 441 3 
o lG5 0 
0 io 25 
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TULE A-15 ORBITAL CXJNFIGUPATION YODAL SURVEY 

T E S T  MOOES GENER&LIZEO MASS  CONTRIF!UTION  SUMYARY 

T E S T  H O O E  NO. 074 

C OH PONE NT 
MHE 

3RIOWS S K I R T  / I U / F t S  
+FAS 0 2  TANKS 
YDA /ST S I  AH 
5 - A M  N2 TANKS 

X P L M H F M  ASSEHBLY 

ATM-SPAR  CENTER 
9T?I-MA/CAN  CENTEP 

COHMAND/SERV I C E  MOD 

A T H - R A C K , C H G S , ~ - S ~ S  

SU H 

GH C 
(DX 1 

OF 27 
0 0 0 6 2  
. 0 0 n 1  

.cnr13 
O G  73 
G I 5 2  . c c o o  . ou D l  

03 31 

.OMI 

"- 

TEST FREQUENCY = 2 . 5 1  H Z .  

TOT& GM CONTRIRUTION FOP EACH  COMPONENT 

SR/OWS S K I R T / I U / F A S  
6-FAS 0 2  TINKS 
HDA/STS/AH 
6 - 4 M  N2 TANKS 
COHHAND/SERVICE MOD. 
OEPLOYHENT ASSEHBLY 

ATM-SPAR  CFNTER 
ATM-GRA/CAlU CENTER 

ATM-RACK,QlGS,b-SAS 

2169 
00723 

1 1 4 9  
0 0 1 3 4  

2 7 1  9 
00320 
178 9 
o(i496 
0 0 5 0 1  



. " 

e 001.7 . 0 0 2 8  . 00 70 . 0105 . 00 l? 
e 00 113 
e oil 0 1  . OI)  76 -. 00 ?4 . C O O 3  . 00 0 1  
I 0 0  0.3 
* 0 0 0 1  
I 0001 
I 0003 
I .  u a  16 
.I o o 17  

I O 0 0 9  
I 0 0  OrJ 
e 00 99 

,0000 . 03 9? . 0009 . 0000 . 000') 
- e  o o c t  
- m  0 3  02 

I 60 O'J 

. o o  on . 0 0  07 
0 1   1 9  . oil 97 

e 00 0 9  . 0 0  5 2  
e 0 0  19 

0 0 5 0  . 00 O S  
D 00 30 

-. 0 0  oil 
0. 
0. 
0. 
0. -. o o c o  . 0 0  0 0  

8 00 27 

.JOOiJ 
J O O O  

. 0 9 0 0  
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
a .  
0 .  
0. 
-.?OOO 
.JOG:. 
.OG32 

-.Of290 
0. 
0. 
0 .  
0. 
0 .  
0. 
.03J@ 

-.c3uo 
.0030 

- .OCJI 
,I . 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
3 .  
0. 
0. 
9 .  
-.0G30 
.0050 
. o o o o  

a .  

0. 
0. 
0 .  
0 .  

. O O D O  
- . 0 0 0 0  

GHC N03E 
I T 7 1  n:SCf?IPTION 
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TABLE A-17 ORBITAL  CDNFIGURATION YODAL  SURVEY 

T E S T  MODES G F N F W L I t E D  MASS CONTFZIRUTION  SUMYARY 

T E S T  Y O O F  NJ. G8A 

C OM PONE NT 
NAME 

9R/OW3 S K I R T / I U / F P S  
5-FAS 0 2  TANKS 
~ D L / S f S / f i H  
5-AH N2 TLNKS 
30HHAHD/  SERVICE HOD 
3EPLOYNENT ASSEMRLY 
4TH-F!ACK,CHGS,4-SfiS 
4TN-SPAR  CENTER 
4TH-GRA/C4N  CENTER 

SU n 

TOTAL G N  CONTRIBUTION FOQ EACH  COMPONENT 

RR/OWS  SKIRT/ IU /FAS 
6-FAS 0 2  TaNKS 
HD4 /STS/AH 
6-AH N2 TANKS 

DEPLOYMENT  ASSEMBLY 

ATY-SPAR  CFNTER 
ATH-CRA/CAH  CENTFR 

COHMAND/SERVfCE MOD. 

ATH-RACK,CWGS,4-SAS 

. 0 3 3 4  . 0 4 2  7 
222 3 
O G  35 

-3845 
021  8 
2C7 0 
OL54 

00385 



39 a 

G Y  c 
( D Z )  

0149 . 00 03 -. 0 0  03 . 00 05 
00 15 

.0015 . O @  39 . oil 09 . 00 0 9  

. o i l  0 1  

.03 1'3 . 00 0 5  
- 0  00 O t  
. O @ O l  
. o o  @ c l  . o c  OS 

0 0  75 . 05 35 
a 1 2 7 ?  
00 01 
0 3  04 

e 0 0  0 4  
a 0 0  0 3  . 0 0  04  
0 o o o q  
.13O3 
, 0 7 5 7  . C l P 3  . 1 3 6 3  

5 0 7 1  
- e  3 o c 3  -. O J 5 ?  . 0 2  0' 

e ti481 . 0 193 
317' . c 2 c 3  
C 308 
0 0  9S . 0 l C 1  

. G I R T  

. OZ61 

. 0 f l 5 A  

. 0 0  77 

0. 
G. 
0. 
0. 

e G441 . 0 361 

SUN NO. 

I; HC 
( T X )  

. o o  0 0  . 0 3 0 0  -. 0000 
3 m  
0. 
9. 
J .  I). 
n. 
0 .  
a.  
9 .  
7. 
3. 
0. 

. o o n o  . o n 3 0  
- . g o 3 9  
- . J O G 1  '3. 
3 .  
O m  
0. 
3 .  
9. 
- 3 0  9 4  -. 9 0 0 1  

- e  O G O G  -. 0 0 0 1  
.I . 
9. 
3 .  
0. 
3 .  c1. 
0. 
0. 
0. 
3. 
7 .  
5. 
-.0000 
-.9000 . 3 0  0 0  
3 .  
9. 
0. !I. 

O C O 2  
- . o o o a  
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TABLE ~ - 1 9  OPBITAL  CONFIGURATION H 0 0 4 L  SURVEY 

TEST MCDES GENFRALIZZED MASS CONTrZIBUTfON  SUWARY 

1 E S f  MODE NO. 0 9 4  1FST FREQUFNCY = 4 if H Z .  

C OM PONE NT 
NLLHE 

TOThL GF! CONTRIBUTION FOS EACH COHPOYENT 

BR/OHS S K I R T / I U / F A S  
6-FAS 0 2  TANKS 
MDA/STS/AV 
6-AH N2 TAWKS 

9EPLOYHENT  ASSEHPLY 

ATH-SPAR E N T E R  
ATY-GRAICAN  CENTFR 

COMMAND/SaZVICE MOD 

ATW-RACK,CHGSp4-SAS 

976 I 
e 0 5 4  II 
~ 0 1 6 3  
. 3 c 1 3  
a 9 0 4 7  
mor53 

0 3 5 6  
b.3028 
a O P 4  3 
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TABLE A-21 OPRTTAL  CONFIGURAl ION  MODAL  SURVEY 

T E S T  MODES GEhERaLIZEO MASS C O N T ? I P U T I O N   S U H Y A R Y  

T E S T  MODE NO. I G A  TESr FREQUENCY = 4055 H Z .  

C OHPONE NT 
NAN€ 

TOTAL GH C O N T R I B U T I O N  FOP EACH COMPONEblT 

Q W O H S  S K R T / I U / F A S  
6 - F A S  0 2  n N K S  
MDA/STS/AH 
6 - A M  N2 TAWKS 
COMHAND/SERV I C E  MOD 
DEPLOYMENT n s s E t w L y  
ATM-RACK,CMGS,4-SAS 
ATH-SPAR E N T E R  
ATM-GRA/CAN  CFNTER 

0 5 3 6  
02 35 
041 2 

. ' J L l I  
1459 . 010 1 

06C46 
9465 

a 0765 



G V r :  
( O Y )  

0099  
.091)3 
.?roo 
. n G O O  
. o o  09 . O f  06 

- . 0 n 0 0  
. ' l G O r !  

- . 'J5! lo  
. O P O O  
. ? F 1 0  
. ! I 000  
. n o 0 2  

- . 3 r 1 0 0  . S ?  ' l o  
* 0001 
.0?01 
.o r56  . c 3514 . r)? 01) 
. ? f l o c  
.coo1 
.OflCl 
. o r , o o  
. @ 0 0 0  
Ob51 

o c 2 0 7  
. o n 9 7  

C'34 1 
OCO6 

."01 
e0005 
.c191 
. 0 ? 0 2  

. O L 2 2  
s 1 86 1 
0 0300 
e 0 0 1 3  
. Q l 7 8  
.DO73 . @975 
.r1n01 

0 0 0  3 
. i)OO3 
.0003 
. o c o 3  

- . O @ O O  

.c7';1 

. n n 5 9  

b C @  05  
"" 

10 A 

G ' l  c 
(n7)  

0 O J  19 
G O  O B  . 0946 . 00 42 
00 17 
00 09 

.o G 0 31 . c c  7 3  
00 23  . oc 13 . 0 0  0 0  
0 9 2 9  . 3 o c 7  -. 0 0   0 0  

. ' I O 0 3  . o c o o  . 00 or) 
0 00 03 . 0001 . 00 03 . 00 0.3 

D O  00 
00 0 0  . 0 0  00 . 0 0 0 ' 1  

- 8  0 0  G J  
00 11 -. 0 3  0 9  

- 0  0000 . c o  0 2  
0 0  15 

. 0 0  0 0  

C372  
0319 

. 0 0 0 7  

. 00 17 

. 00 17 
00 33 
G1't7 
0 2 9 5  . 0 0  1 9  

0129 . 03c1 
.0107 

0. 
0. 
0. 
0. -. 0.0 00 . no 00 -" - 

?\Jq NO. 

Gfl C 
( T Y )  

0 1 4 2  . 00 27 
05 39 

3. 
0. 
3 .  
0. 
3 .  
3 .  cl. 
0 .  
0. 
7. 
3 .  
0. . O @  31 

00 a i  
- 0  0 0 0 1  
-.3GOl 
0. 
0. 
3 .  
9. 
3. 
J .  . 30 3& 

0060 . cia 5 Q  
0 5 1 2 7  

3 .  
0. 
0. 
0. 
3. 
0 .  
0. 
5. 
3. 
2 .  
3 .  
3 .  . O t U 2  . oca'; 

* a 0 0 2  
0. 
3 .  
0. 
0. 

0 4 5 5  
0485 

4 5 2  

r,Mr 
( T Y )  

.ooCl1 . 0'1 3 3  
- . O O r ) O  
0. 
0. 
0. 
a .  
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
3 .  . o c  0'3 
- . c o o 0  . c o  00 
-.OC59 
0 .  
0 .  
G. 
0. 
0 .  
0 .  
-.1)9J? 

* O C ! l O  
. o o  s o  
e 7 0 C J  

3 .  c). 
0. 
0 .  
0. 
0. (1. 
0. 
9. 
0 .  
0. 
0. 

. o o c o  
- . f lcoo  . 00 00 
0. rl. 
0. 
0 .  
.00'35 
0 3 0 0 3  
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T E S T  M O D E  NOW 1CB 

C OM WNE NT 
NAVE 

G?lC 
(DX)  

39/06 S K I R T / r U / F A S  w GO04 
5-FAS 0 2  TANKS w 00 2 3  
YDA/StS /AH 0 0 0 0  
5-AH H 2  TANKS . n c o ~  
DEPLOYMENT ASSEMBLY w OC 25 

4fM-SPAR  CENTER 0 9  06 
9 T t l - W A / C A N  CENTER WC991  

SUM 1528 

SOMMANO/SERVICE  HOD. -w0600 

ATH-RLCK ,CHG S94-SAS w 1468 

"- 

TEST FREQUENCY = 4 w5E H Z .  

TOTAL G M  C O N T R I B U T I O N  FO9 FACH COMPONENT 

f!R/OWS S K I R T / I U / F A S  
6 - F A S  0 2  T I N K S  
M D L / S f S / A M  
6-aM k2 TAIlKS 

DEPLOYMENT ASSEMBLY 

BTH-SPhR CFNTER 
ATM-GRA/CAR CENTER 

COHMAND/SEQVICE MOO w 

ATM-RACK,CWGS.V~-SAS 

050 o 
~ 0 2 4 3  

0 4 3 6  
w 0 0  11 
w 144 1 
w Oil 3 
w6F66 
w 049c 

870 I 



G.1 s 
( r l ? )  

. 0 0 0 1  . 00 09 
0 5 6 3  
0 0 4 5  

.002' i  
0 0 1 3  
00 3 2  
0 0  75 . 0 0  17 . 0 0  17 

. g o  m 

. o o o o  . 00 27 

-. 000') 
00 04 
03G2 

.no00 . 00 9 7  
00 00 
G G  05 
C O O 3  

. o o o ' )  . 03011 

.ooo!l  
0000 

- 0  O O G q  
* C9ll 

- 0  0 0  0 0  
* 0 0 0 1  . 0027 . 00 O R  

oil 00 . 00 20 . 3365 
e 0 326 . c 3  1' 
e 0 0  43 

0 1 4 6  
rn 0 3 0 2  . 0 0  29 
0193 
0 1   2 7  . 0 9 0 1  

. a o o n  

0. 
0. 
0. 
0. . 0 0  09 . 0 0  00  -" - 



A-28 

TABLE A-25 O R B I T A L  CX3NFIGURATION H O D d L  SURVEY 

TCST MODES G E N E R A L f l E O  MASS C O N T S I R U T I O N  SUMMARY 

T E S T  MODE NO. 1 1 A  TEST FREQUENCY = 5 mf!? HZ 

C OHWNE NT 
NA YE 

TOTAL G M  CONTRIBUTION FOR EACH  COHPONENT 

RR/OWS S K I R T / I U / F A S  
6 - F A S  0 2  T14NKS 
MDA/STS/AM 
6 - A M  N2 TAUdYS 
COHHAND/SE72VICE HOD 
DEPLOYMENT assEneLr 
ATH-RACK,CMGS,4-SAS 
flTM-SPAR E N T E R  
ATM-GRA/CAW CEMTER 

OC66 
O C  3 7  

.013 2 
O @  11 
024 6 
0 1 9 7  

. ? 2 1 5  
0 9 2  3 
1 1 0  2 



. o n 0 1  
-.0000 

. 0 7 0 @  

. o o o o  

. o o o o  

. n o 0 2  
o c o  1 

.0002 

. o c a 1  
- .oc Ioo  . F @ O l  . O P  00 

. f I @ O O  

. O O O O  
-.@roo 

. 0 ? 0 1  

.on01 -. o n 0 0  . O P ' O 3  

. o o o o  

. @ r ) O O  . o n  3 0  

. C P O O  

. o n 0 0  
e 0000 
. 9 1 j O R  
. O P O R  
a 0 3 0 3  
s 0 0 0 4  
.0"3 . 0 "  3 7  

C @  0 0  
.OF14 
. 0 0 0 1  . On06  - . O ? O  2 

- e 0 9 4 3  
.OF18 

Or 7 9  
- . 0 ? 1 2  
.O"l 
. O Q O l  

- . o ! l o o  
0 0 0 6  

. ( 3008  
*'IC06 

n o 0 4  
.0900 

. o n 5 3  

- . n o 0 0  

- 0 1 7 6  
"" 

e0024 * 0 0 0 1  . O C O 6  
m0001 0606 *01)42 
e 0 3 0 1  e 9 2 9 0  o i I G G 3  

0003 3 .  0. 
o o o i  0. 0. 
0001 0. 0 .  
G i l O O  0. 0. 

. O U O O  3. 0. 
- 0  0000 0. 0. 

ooo(1  0.  0. 
0000 9. 0. . O O O U  0. 0. 

- . o o o o  0. 0 .  
0 O O O @  3. 0. 
0000 0. I). 

* O O O O  * O C O O  . r J r ) l D  
. O D 0 1  . 3 c o o  . O O c l l  
.0001 . 9 0 0 0  . o o o c ,  
* @ C 2 5  3 0 O J  e 0 0 3 3  
0000 0. 0. 
0000 9. 0. 
0000 0. 0. 
0000 0. 0. 

. o o o o  0. 0. 
0 0300 0. 0. 
00049 .0030 - . 0 0 s o  
.0037 - . 0 0 0 t  -.COCl 
0009 .1)@'30 e 0 3 0 2  

e o 0 3 7  . o o o o  -0001 
.0073 0. 0. 

. 0 0 1 0  0. 0 .  
0 0 0 9  0. 0 .  

. 1 1 2 9  0.  Q. . 0 0 1 3  0. 0. 

. 0 0 6 2  0. 0. 
* e 9 1 7  0. 0. 
.of559 3 .  I). 

-.OO@l 3 .  a. 
.0069 J. 0. 

0756  0. 0 .  

.a001 . o c o c  .30[17 
024? m O O O C  o O C r l 5  

. 0 0 0 7  9. 0. 

. 0 3 0 7  . o o o o  .0036 

0.  0.  0. 
0. 1). 0. 
0. 0 .  0. 
0. 3 .  0 .  

0048 rn 0001 e 9 8 5 9  
0 0 0 1  - e  OG01 0 1 0 9 7  -" - "" 

s4199 a 0 0 C 2  a 2 0 0 7  
-" - 

P 
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TABLE A - 2 7  ORBITAL  C19NFIGUPAfION MODAL SURVEY 

TEST MODES GENERfiLIZED N & S S  CONTRIBUTION SUMYARY 

TEST M O D E  NO. 124, 

C OHPOYE NT 
NAME 

GH C 
(DX) 

3R/O)rS S K I R T / f U / F A S  0 G I 9  c! 
6-FAS 0 2  TANKS 0 02 22 
YDA /ST S /  AM 0 0 0 0 3  
6-AH N2 TANKS 0 ?Z 0 5  
SOHHANO/SE~VfCE HOD. .GO 06 
DEPLOY H E M  A SSEMQL Y o G l . 0 2  

ITM-SPAR  CCNTER o a o n o  

4TH-GRA/CAN CENTER 0 ET o(! 

SUM 0 G5 0 9  

4TM-RACK ,CHG-S,4-?AS 0 00 6 2  

"- 

TOTAL GH COFRQIBUTION FOFi EACH COMPONENT 

RR/OWS SKIRT/TU/FAS 
6-FAS 0 2  TaNKS 
HDA /STS/A M 
6-dtl N2 TAWKS 
COHMAND/SEFIVICE MOD 
DEPLOYMENT bssErmCr 
ATM-RACK,CWGSI4-SAS 
ATH-SPAR  CENTER 
ATY-GRA/ClW  CENTER 

0 266 9 
0 2 8 0 4  
0 9786 
0 0330 
0 2495 
0 0 5 4 9  
0 3299 
mJl.27 
0 OG4 I 



. I 3 0 0 3  . g o 4 5  . o c o o  . 0 1 2 0  0 0001 oOCZ2 
00443 . 0 0 1 2  -00031 
0 0364 0. 9 0  
0 0179 3 0  0 0  
00104 0 0  0 0  
o D Z R ?  0. 0. 
o t 2 0 9  0 0  0. 
0 0056 0 .  0 .  
.OOLl 0 0  0. 
0 0 0 0 0  3 .  0 .  
.co97 00 0. 

- 0  0 0 0 5  9 0  0 0  

.0003 9 .  0. 
0 0 0 5  3 0  0. 

0 0 0 0 1  . r 1 0 0 0  . o i ; c o  
o O 0 0 0  o O 0 0 4  o J C ? O  

.0000 .0005 . o L i o 3  
-00000 . D O 0 7  - 0 O C G P  

- 0 0 1 6  0. 0 .  
0 0 0 1 3  0 .  3 .  
.0003 0. 0 0  

0 0 0 0 0  3 .  0 .  
.00013 3.  0. 
0 0009 3 .  0 0  
O O Q O C  .0007 - . o f 3 3 0  
. f i l i i7  .0006 . 3 C O O  
0 o o c 1  0 c c 4 0  - 0 0 0 0 0  
. 0 0 0 1  .a364 .0021 . 000') 0. 0. 
0 0000 0.  0. 
0 0007 9. C. 
0 0000 3. 0 0  
e 0003 0. 0 .  
0 0 0 1 2  0. 3. 

0 0 0 9  0 0  G .  . 0005 3 .  a .  
e 0 3 0 A  0. I?. . 0005 0 .  0 0  
0 0310 0 0  0. . 0004 0. 0 0  
00004 0 0 0 0 0  0 0 3 3 0  
e 0 0 0 5  0 0 0 0 0  0 9 0 0 J  
. g o o i l  .3000 .OS09 

0. 00 0 .  
0. 0 0  0. 
0. 0 0  0. 
0. 0 0  0 0  

. n o o o  . o u 2 1  .OODI 

. O O O O  . 0 0 2 @  00002 --- - - "- -" - 
0'016 0 0 2 5 4  oO006 
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TABLE A-29 OR8ITAL  CONFIGURATION  MOnAL  SURVEY 

T E S T  MODES GENFRRLX2EO MASS CONTSZRUTION SUMMARY 

T E S T  HOOE NO. 1 3 8  TEST FREQUENCY = 6 . 2 5  H Z .  

C OM PONE NT 
NAME 

TOTAL G M  CONTRIBUTION FOR E4CH  COMPONENT 

SR/OWC S K I R T / I U / F A S  

MDII/STS/AM 
6-AH NZ TANKS 

OEPLOYMENT ASSEHBLY 

ATM-SPAR CENTER 
ATW-GRa/CAN  CENTFR 

6-Fns 0 2  ~ N K S  

COHMAND/SERVICE MOD. 

ATM-RACK,CYlGSb4-SfiS 

331 9 
1935 . 177 9 
0 5 7 4  
1349 

e 0 7 4  I 
0 4 9 7  
Oil 3 . -1P9 3 



13 A 

GY C 
(DZ) 

. I487 . 0019 . 00 22 
G357 
0 3 0 0  
0255  
L: 192 . 0 162 
0193 . C O b G  
GI 35 . OOFl  . 00 20 . c o 5 5  . 00 c 5  
0 2 5 4  
6503 
0171 . c 157  . 0071 

e 00 97 . 0099 . 0122 
GO51 . 0101 -. 0; 0 3  . 00 0 0  . c 2 9 4  

- 0 8  25  
0 0  14 
0195 . fill? 
G24? -. 00 00 
00 21 
00 25 
C l 2 5  -. 0 0  01 . 00 12 
00 13 
0103 
0014 . 0 0 0 2  
00 31 

0. 
0. 
0. 
0. . 0 0 7 5  
.0040 -" - 

697 0 

9IJY NO 

GMC 
( T X )  

00 2 5  
' I C  14 . o c  2 4  

3 .  
0.  
3 .  
0. 
0 .  
0. 
0 .  
0. 
0. 
3 .  
0. 
0. . 00 31 

J C  14  
.0001 
0 3 0 9 4  

3. I). 
2 .  
0. 
J. 
0. 

00 07 . 0 0 0 2  . 1306 . 3 0  35 
3 .  !l. 
3 .  
0. 
0 .  
0. 
0 .  
3 .  
0. 
0. 
0 .  '3. . 9 0 a o  . o f l o o  

I 9 0 0 0  
9. 
0. 
0. 
0. 
.a003 . 00 0 2  - "- 

e 0 137  
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TABLE A-31 ORBITAL  CdNFfGURAf ION HOD4L SURVEY 

TEST MODES CENERRLIZED MASS 2 O N T R I R U l I O N  SUHYARY 

TEST M O D E  NO. 138 

C OHPONE NT 
NA YE 

W C  
(DX) 

8 R f O S  S K I R T / I U / F A S  OC 97 
6-FAS 0 2  TANKS 03 36 
'lDA/STS/AM a OG C4 
6 - A M  N 2  TANKS CC 0 4  

3EPLOTMENl ASSEMBLY . C C  17 

4TH-SP AR CENTER OC 0 6  
4TM-GRA/CAN  CENTER a 3 6  

sun a C560 

COMHAND/SERV ICE MOD. .0"8 

ATH-RACK,CMGS,4-S4S aOfi81 

"- 

TEST  FREQUFNCY = 0 a 3 6  H Z a  

TOTaL GF( COW.RI@UTION FOR EACH COMPONENT 

BR/OWS S K I R T / I U / F A S  
6-FAS 02 TSNKS 
MDI\/STS/AY 
6 - A M  N2 TANKS 

flEPLOYMENT  ASSEHBLV 

ATH-SPAR  CENTER 
ATH-GRA/CAU  CENTER 

COMMAND/SERVICE MOD a 

ATM-RACK,CWGS,4-SAS 

271 3 
173 4 

a 1127 
e0431 
a 2 8 8 6  
a 0 5 9 7  
0 r1379 
a O C  8 4  

0 0 1 8  



5MT: 
( D Y )  

- . o c o c  
. ? t o 2  
e5003 . !JC 39 
?I 9 2  

.I)r.04 
0006 . O"10 

o O C 2 3  

.0?02 
qP0 3 
cl9 05 
G?l? 
0001 
2(r 3 4  

. o n 1 4  

. 0 ? 0 2  

. @ 0 0 2  

. o o o o  . "?a1 

. P ? O O  
I l r)  00 . 0.r 0 7 
O r  06 

I O C  07 
."Cl3 
.9@0? 
. r l ? O ' T  
a O ? 15 . fJC 17 
e01G2 
.0001 
. O C O l  

- . o o o o  
.ncC)1 - . c o o 0  
. 0 @ 0 0  

o f l  OF 
O C  04 

-.OOOl . o c o o  
.I?no1 

-.11c)oo . O@ 0 0  
rOOO1 

. O ? O O  

00  0 0  

.nrlroo 

. @ n o 0  

. o n  o o  

I 3  P 

GY I: 
( D 7 )  

e 12 47 
CI )  2 3  

- e  so01 . 0117 . o l e o  
0265 

s 0265  
s G I 8 2  
6 C l W  
'YG 22 
@il l  . G(171* 

- 0 0 2 7  
o 9 0 4 9  

0 0  0 2  
u C ?  c7 
. O ~ I l  
0103 

s 0 155 . 03F 1 
a OC66 
0074 . 0 0 9 4  
0 0 4 9  

a 0077 
9 0 794 

I 1 9 1  
.0313 . C564 
0013 

011 8 8  

-. 0000 
8 0 0  15 . 00 20 

0 0  98 -. 00 00 . 00 O ?  
0 0  17 
00 81 . 00 11 . 00 02 . 0 0  24 

. 0127 

. 0 2 1 7  

C.  
0. 
O m  

O m  
0 0 5 2  . o a  35 

7UN NO. 

G H C  
( T X )  

0'; 1 7  
J G  16 

. 3 c  35 
?. 
3. 
9. 
3 .  
J .  
0. @. 
9. 
3. 
0. 
3 .  
0. 

0 o c a 1  . 3 3  11 . a t  01 
O C  'i 3 

0. 
0. 
0. 
3 .  
0 . I]. 

0 0 0 4  
30 09 

- e  0001 

0. 
J .  
3. I). 
3 .  I). 
0. 
J. 
3 .  
0. 
0. 
0. 

o G  9 8  

. O O O O  . 0000 
a3000 

0. 
0. 
0 .  
0. 
.0001 
0001 

5 5 7  

5 '4 r, 
( T Y )  

. G C = P  

.5142 
3 2 7 4  

0. 
0. 
3 .  
J .  
G .  
0. 
J .  
0. !I. 
0. 
0. 
3 .  

.co:o 

.005c 
5 0 7 5  

. 0 0 : 7  I). 
0. 
0. 
0. 
0. 
G .  

0 00 00 
- .0132 . o c  35  . O"? 
0. 
0. 
0. 
3 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

. o o o c  . 0 0  O @  
0 G J O  

0. 
0. 
0 .  
0 .  

O ?  2 4  
3 0  3 4  

I 
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TABLE A-33 O R Q I T A L   O N F I G U R A T I O N  MODAL SURVEY 

T F S T  MODES GENFRALIZEO MASS C O N T R I P U T I O N  SUMMARY 

T E S T  MODE NO. 14A 

C OHPONE NT 
NAHE 

WC 
( O X )  

3R/OCIS S K I R T / I U / F R S  PC 16 
5 - F A S  0 2  TANKS 01 25 
YDA/STS/AM  .PC91 
5-AH N 2  TANKS EO 26 

9EPLOY ME NT A SSEHBL Y . 00 91 

PTH-SPAR  CENTER . C D ? C  
1TH-GRAlCAN  CENTER .cr lce  

COMMAND/ SERV I C E  MOD . PC 19 

4TH-RhCY,CHCS,4-SAS . an73 

"- 
PU n 0 3 4 1  

TEST FREQUENCY = 6 . 7 3  HZ. 

TOTAL G H  C O N T R I B U T I O N  FOR EACH COMPONENT 

BR/OWS S K I R T / I U / F A S  
6-FAS 0 2  T I N K S  
MDA/STS/AM 
6 - A M  N2 TANKS 

DEPLOYMENT  ASSEMBLY 

ATH-SPAR E N T E R  
ATH-GRA/CAU  CENTCR 

COPlMANO/SERVICE HOD 

RTH-RfiCK,CYGS,4-SAS 



. 00 29 
02C3 
0703 

-0766 
0494 
0115 . GbC2 
0 0 7 3  . 03 02 . 00 29 

.0013 
0 1 5 2  
0 0 2 9  . 00 10 

.0001 

.01? 23 
03 1 3  
0 0  14 . 0002 . 00 29 . 0 0  17 
00  1 4  . @ 7  i' 

0 0 0  11 
0 00 11 
00 31 . 0 9 7 q  . 0 0  1 4  
0 0  27 . 0003 

0 0 3 3 5  
- 0  0003 . 0010 

C O G 2  . 00 13 . 00 12 . O O O @  . O i l  0' 
00 05 
0014 . 00 03 . c o  0-3 . 00 OF,  
0009 

3 .  
C .  
0. 
0 .  . o c o 3  . 00 00 

3666 
--- - 

00 14 
0107 
027A 

3 .  
3 .  
0. 
0. 
3 .  
3 .  
0 .  
-3 . 
0. 
3 .  
0. ci. . 'Jr IC . 0 2  30 . o s 0 0  

0'101 
3. 
3 .  '1. 
3 .  
2 .  
0. 
- 0  o c o o  
-.3001 

. ! IOU3 . 00 OF 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
3 .  
0. 
3 .  . O G O G  

rlt O C  . g o o 0  
0. 
9. 
0. 
0. 

D E  26 . 00 21* 
"" . 9 4 f 7  
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TABLE A-35 ORBTTAL  CbNFIGURATION MODAL SURVEY 

T E S T  MODES GENERBLIZED MASS C O N T Q I P U T I O N  SUHHARY 

T E S T  MODE NO. 15A 

C OHPONE NT 
M H E  

GR C 
( O X )  

SR/OWS S K I R T / f U / F b S  . LC 2 1  
6 - F A S   0 2  T A N K S  b @I 2 0  
MDA/STS/AM . O O O O  
+AH H 2  TANKS m a a Q 1  
CONHAND/ SERV I C E  MOO e 00 06 
EPLOYHENT ASSEMBLY . O t  1 5  

4Tfl-SPAR  CENTER . U O t r l  
BTfl-aTA/CAN  CFNTES  .oflo1 

SUM f!3 1 5  

4TM-FACK VCHGSr4-SAS 0 1 4 7  

" - - 

TEST  FREQUENCY = 7 .59  HZ.  

TOTAL  GP  CONTRIBUTION FO9 EACH  COHPONENT 

B W O H S  S K I P T / I U / F A S  
6 -FAS 0 2  TIIINKS 
MDA/STS/AH 
6 - f i M  N2 TANKS 

DEPLOYMENT ASSEMPLY 

ATH-SPAR  CENTER 
ATM-GRAICAN  CEVTER 

COMMAND/SERVICE MOD 

ATM-RACK,CMGS,4-SAS 

0 7 4 7  
2 2 4 2  
0 5 4 0  

e 0 1 9 4  
042 6 
0236 
397 3 . 0695 
0 9 4  8 

I 





A-40 

TABLE A-37 ORBITAL   CdNFIGURATION M004L SURVEY 

TEST MODES G E N E R P L I Z E O  MASS CONTRIBUTION SUMVARY 

T E S T  M O D E  NO. 16A TEST  FREQUENCY = 9 0 A5 HZ. 

C OHPONE NT 
M Y €  

E R / O S  S K I P f / I U / f A S  1359 . :r3 37 
5-FAS 0 2  TANKS 1466 6 0  56  
YDA/STS/  AM e O C 2 1  0 0 0 0 9  
6-AH N 2  TANKS . DO40 0054 
'COMMAND/  SERV I C €  HOD. .577€ CJ12 
9EPLOY HE M A SSEHBL Y 0111 03 1 4  

4TH-SPAR  CENTER . c n o a  . O D  IO 
4TH-UiA/CAN  CENTER . C 1 3 0  o G 3 C L  

sun - 8 7 8 1  OX39 

4TM-RbCK~CHGS,4-SAS 00 1 6  0 0  0 6  

" - - " - - 

TOTAL GM CONTRIBUTION FOR EACH COMPONENT 

BR/OWS S K I R T / I U / F A S  
6-FAS 0 2  TNNKS 
MOA/STS/AM 
6-LIH N2 TAWKS 

DEPLOYMENT  ASSEMBLY 

ATH-SPAR CE.NTER 
ATH-GRA/CAM CEWTER 

COHMAND/SEPVICE MOD. 

ATH-RACK,CWGS,C-SAS 

149 2 
01732 
.or49 
.On57 
641 3 . 0 2 0  D 

. O C 9 9  
* O G O ¶  

. or 38 



16 3 U Y  NO. 347 FREO!JENCY = 8.85 

. 0 0 4 2  . 00 12 
0 00 21 

- 0  c 3  03 . @Oil -. O D O S  . c o  3: 
C I  24 . 00 39 
O G 0 3  . 00 03 

e G O  00 
0 0 o s  . 00 05 

s 0 3 0 3  
m 00 05 . 00 o s  
03C3 . 0001 

e 0009 
00 0 0  

. 00 05 . 00 00 
I3009 . 00 10 . i l o o r l  
3 0  O ?  
o o c z  -. r l o 0 1  -. 00 0 1  . 0 0  0 1  

s 0 0  75 
s 00 05 
00 02 . 00 00 

s 00 04 . 00 01 . 00 0 0  
00 01 

e 0 0  00 . 0 0  00 

. 0 0  07 

. no 01 

. o o o n  
0. 
0. 
0. 
0. . O O O I l  

* 0 0  01 

. 0000 
0 0 0 2  
0 C 0 4  

C. 
0 .  
C .  
0. 
3 .  I). 
3 .  
0. 
3 .  
3. 
3. 
0. . 3 3 0 0  . 0 0  0.3 

. 7 @  110 
305!! 

3 .  
0 .  
I. 
3. 
0. 
0. 

. O O O l  . 00 00 

. O t 0 2  
00 0 0  I). 

2 .  
c .  
0. 
0. 
J .  
0. 
0. 
3 .  
0. 
3 .  
0. . 0000 . o c a 0  

l t 3 0  
0. 
0. 
0. 
0. 

O G O l  
9001 

.00J5 

. i i o 3 c  . 9 0 c 2  
0. 
9 .  
0. 
0 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

3 5  O Q  
e 3 1 n i  
. 0 0 0 0  
. O F 3 1  

0. 
0. 
0. 
0. 
0. 
0. . CIGCL 
- e  30'; 3 
- . 0 2 2 4  

. 0 0 9 2  
0.  
0. li. 
0. 
0 .  
0. 
0 .  
0. 
0. 
0. 
0. 
9. . 0 0  30 
e0000 
.ooon 

0 .  
0 .  
0 .  
0. 

8 0007 
m O O i I 7  

t 
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TABLE A-39 ORBITAL  CONFIGURATION M O D A L  SURVEY 

TEST MODES GENERALIZED YASS CONTSI@UTION SUMYARY 

TEST Y O O E  NO. 1 7 A  

C OM PONE NT 
NAME 

C n C  
(DX) 

SR/OWS s KIRT /IU/FAS -. ro r! 3 
6-FAS 0 2  TANKS GI! 1 2  
YDA /ST S /  BM . m o 1  
6 - A M  N 2  TANKS 011 1 6  
COMflAND/SERV I C E  HOD. o c a 0 1  
DEPLOYMENT ASSEHRLY - e 0 0 1 1  
4TH-RbCK,CMGS,4-SAS 0 0  15 
ATH-SPAR  CENTER e o 0 0 2  
ATM-G!?A/CAN  CENTFS . o o o [ J  

3J M 0 OP33 
"- 

T E S l  FREQUFNCY = 11.59 H Z .  

TOTAL GN C O N R I B U T I O N  FOP EACH COMPONENT 

SR/OHS  SKTQT/IU/F AS 
6-FAS 0 2  fSLNKS 
HDLL/STS/AH 
6-AH N2 TAWKS 

DEPLOYMENT  ASSENBLY 

ATH-SPAR  CENTER 
ATH-CRAICAU CENTER 

COPfMAND/SERVICE MOO 

ATH-RACK,CWGSW~-SAS 

e 0 5 4 4  
56 95 
126 5 . 1 2 0  8 
025 6 
097 3 . 0 6 4  7 

.OP12 . 0 0 1 0  



17 n DUN NO. 

CY c GMC 
(07) ( T X )  

0 00 0 3  00 06 
'JOG1 9 0 0 1  . c o o 0  . 9006 . 0675 3 .  . 0 4 1 5  9. . 1509 I). 

. C 5 8 1  0 .  . 3077 0. 
0504 9. -. 0001 3. . 0 0 0 1  g. . Oil' 0. 

,0007 2 .  
0013 J .  

a 0 0  1 9  3 5  1 4  
00 09 IC40 

-. 90135 n. 

. no26 . 0 0 7 1  

s C 0 3 1  'IC44 
0 0019 u. 
.GO14 0. . n143 0. 
, 0 9 3 4  9. 
.OD35 0. 
a 0 0 1 3  0. 
. O O O l  .30.12 . C0.36 -. O C O @  

O O O G  i l O O @  
. 0 0 9 7  3 G O C  

. 0 0 3 4  a. -. 0 0 1 3  '3. . 0 0 1 1  0. 

. O O O l  0 .  . 0002 9. 
0 0 0 4  0 .  
G O O 1  3 .  

. 0 0 0 1  0. 
0 0 0 0  J m  

C O O 4  0 .  . 0001 0. . 0000 .a000 . o o c i  . 0 0 0 0  
. O O O l  . 0 0 0 0  

. n o 0 2  9 .  

0. 3. 
o m  0. 
0. o m  

0. 21. . 0002 . OOOE 
0 0 0 0 1  0 0 0 7  - " - - " - 

3 8 3  0 0 195 

G 4 9  

5MC 
( T Y  1 

. O C Z ?  
G " 3 C  . G e  16 

0. (1. 
0. 
0. 
0. 
0. 
0. 
3 .  
3 .  
0. 
0.  
0. 

. C ? ! I 9  
- . 3 o o ' J  . O C ' I  

.3@r,= .  
0. 
0. 
0 .  
0. 
0. 
0. . c 212 1 
.'3C?? 
.o': J C  
. o c 3 1  i). 

3 .  
0. 
0 .  
0 .  
0 .  
0. 
0 .  
0 .  
0 .  
0. 
0. . 09 00 
.Oi130 
.0000 

0. 
0. 
0. 
0 .  

. G O O 1  

. 0 0 0 1  -" - 
e C 0 5 0  



__ - . . . . ". _ _  . . _ _  " . _ _  . ._.  _. . . . . . . . . . -. . . . .. . . 
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TABLE A - 4 1  ORBITAL   CBNFIGURATION  MODAL  SURVEY 

T E S T  HOOES GENERTlLIZEO MASS  CONTRIBUTION  SUHYARY 

T E S T  MODE NO. 1 8 A  TESr FREQUENCY = 12 a 6 5  H Z .  

C OH PONE NT 
NAME 

TOTAL GP COFITRIRUTION FOS EACH COMPONENT 

RRfOWS S K I R T / I U / F  AS 
6-FAS 0 2  TaNKS 
H D A / S T S / A H  
6-AH NZ T I U K S  

DEPLOYMENT  ASSEMBLY 

ATH-SPAR  CFNTER 
ATY-GRA/CAN  CENTER 

COHHAND/SERVICE MOD a 

AfH-RACK, C R G S  9 4 - S A S  

a 106 3 
w 066 3 
674 4 
07 3 1  
E673 . Oil 4 

o L i f . 0 6  . 0 0 3  2 
000 3 
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TABLE A-43  ORBITAL  CONFIGURATION MOD4L SURVEY 

T E S T  MODES GENER'TlLIZED MASS C O N T R I B U T I O N  SUHMARY 

T E S T  MODE '40. l e @  

C OH PONE NT 
NAME 

SR/C)US S K I R T / I U / F A S  .(!On1 
6-FAS 0 2  TANKS 0 2 4 0  
YOA/STS/ AM *COO4 
+ A M  N 2  TANKS m0004 

QEPLOYME NT A SSEMSL Y 00 1 4  

ATH-SPAR CENTER co 0 0  
&TM-GQA/CAN CENTEQ .39'JO 

SU n s PE 7 6  

COHYAND/S€RVICE MOD. . o n 1 1  

4TH-RACK,CHGSp4-SAS c o  c c  

"- 

FRFQLJENCY = 1 2 . 8 7  H Z .  

TOTAL GM CONTRIBUTION FOP EACH  COMPONENT 

B R I O H S  S K I P T / I U / F A S  
6-FAS 0 2  TANKS 
HDll /STS/A M 
6 - A M  N2 TANKS 

OEPCOYMENT  ASSEMBLY 

ATH-SPAR  CENTER 
ATM-GRA/CAW  CENTER 

COHMANDISERVICE HOD. 

ATH-RACK,CWGS,4-SAS 

e9810 
m9512 
* 5 9 4 3  

1 2 7 8  
e 1 1 4 7  

0 3 3  2 
o c  D l  

. c c o 3  
a O C 3 3  



Q 

18 e 

CY C 
( 9 7 )  

0001 
c o  15 
00 95 
0.323 -. OJ09 
G 9  5 3  
0 0 1 3  . G O  F9  -. 0000 
0041 -. c o 3 3  
00 24 

- 0  O S  G2 . C O C l  . 00 05 
00 c o  
0 0 0 3  
00 0') 
00 C3 
00 0 4  . 0 0 9 9  
0 1  39 

a 0 0 0 1  . 00 0 5  . 00 01 
O O C I ~  . 0 1 0 1  
0 0 0 3  . 00 O R  
0 0  05 . 0 142 
CG 0 s  
00 G2 . 0 0  09 
00 3 3  . 00 0 0  . 00 00 
0003 . 00 O D  . (13 0 4  
0003 . D O  00 

rn O O G O  . O O O G  
0. 
0. 
0. 
0. 

O O O J  . o o o l l  -" - 
O R 1  7 

P l J V  NQ. 

GHC 
( T X )  

s 9 4 G I  . 7053 
8076 

3 .  
0. 
0. 
0. 
3. 
9. 
q. 
3 .  
3. 
5 .  
0. 
0. 

3347 
. 1 L 3 Q  

2 0 6 0  . 1'66 
3 .  
0. 
3. 
J .  
0 .  
3 .  

O G  3h . D C  2 3  

.3198 

. o c e a  

s .  
0. 
0. 
0. 
0. 
0. 
!I . 
3 .  
B. 
0. 
0. 
3 .  

0000 
* 0000 

O O O G  
0. 
9. 
7 .  
0. 
. D O 0 0  
. 3 f l o o  
"" 

.F279 
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TABLE A-45 ORBITAL C O N F I G U R A T   I O N  YODdL SURVEY 

T E S T  MODES GENERaLIZEO  MASS  SONTRIPUTION SUMYARY 

T E S T  M O D E  NO. 19A 

9Q/OC6 S K I R T f T U f F A S  e O t 0 2  
6-FAS 0 2  TANKS o O P 2 3  
YOA / S T  S/ MI . oo a6  
3 - A H  N 2  TANKS o E C 0 4  
COMHANDf S E R V  I C E  HOD o e  2a 
3EPLOYMENl A SSEHRLY 09 10 

dTH-SPAR  CENTER . G r l O O  
4TM-GF?fl/CAN CENTER . c o o 0  

SUM 00 75  

4T?l-RACKrCflGS,4-SAS 0 @ 0 0 ?  

"- 

GHC GH C 
( T X )  ( T Y  1 

TOTAL G H  C O N T R I B U T I O N  FOR EACH COMPONENT 

RR/OHS  SKTRT/ IU/FAS 
G - F A S  0 2  T I N K S  
HDa/STS/AM 
6 - B M  N2 TAWKS 

DEPLOYMENT ASSEHBLY 

ATH-SPAR  CFNTER 
ATH-CRA/CAW CENTFR 

C O H H A N D / S ~ V I C E  HOD. 

4TH-RACKpC)rGS,4-SAS 

0 0 2 2 2  
0 031 I 
1693 
5316 
229 3 
9142 

* O T J 1  
3 c  I1 

- O f 1 3  



GMC 
( T Y )  

. 0000 . clo 01 
000 3 

3 .  
5. 
9. 
3 .  
0. '1. 
3 .  
0. 
3. 
3 .  
3 .  
3 .  . 0006 . 00 11 

3 G  24 . o c  17 
9 .  
3 .  
s. 
g. 
3 .  
1. 
a 0 0 0 4  

- a  9 0  0 3 . 00 95  . 0 0 0 0  
3. 
J .  
0. 
0. 
3 .  
0. 
9. 
11 
3 .  
3 .  
a. 
3. 

90 513 . 0 0  9 0  . o o o c )  
3 .  
9 .  
0. 
0 .  

e O C O 4  
0005 

GMC: 
( T Y )  

.'1094 
-.0001 
.002? rl. 

0. 
0. 
0. 
0. 
0. 13. 
0.  
0. 
9. 
0.. 
0 .  

0000 
. 0 . ? 1 3  
C036 

. ' ls;19 
0. 
0. 
0. 
0. 
0. 
0 .  . o c  1 0  

30 37 
. r , o 3 1  
. g o  11 

0. 
0. 
0 .  
0. 
0. 
0. 
0. 
C. 
0. 
0.  
0 .  
0. 

b 3noI) 
O U O C  
00 G O  

0.  
0 .  
0. 
0. 

a0007 
r00J7 



A-50 

TABLE A-47  ORBITAL  CONFIGURATION MOD41. SURVEY 

T E S T  MODES GENERALIZED YLISS C O N T R I G O T I O N  SUMYARY 

TEST MODE NO0 20A 

GM C 
tb X )  

RRIOKS SKIRTIIUIFAS 0 C9 07  
6-FAS 0 2  TANKS 0 0 0 4 3  
YOA/STS/'Atl 0 00 1 c  
6-AH H Z  TANKS 0 0 4 0  

9EPLOYHENT  ASSEMRLY m O R O : !  

4TH-SPAR  CENTER 0 c3 o c  
4TU-GRA/CAN  CENTEP 0 oc 01 

sun 0 0148 

COMMA4DISERVICE YODO 0619 

4TH-RACK pCHGS,4-SAS 0 00 2 5  

" - - 

T f S T  FREQUFNCY = 1 3  068 H Z .  

TOTAL G M  BOtNRIBUTION FOR EACH  COflPONENT 

RR,/OWS S K I P T / I U / F A S  
6-FdS 0 2   m N K S  
HDL\/STS/AM 
6 - 4 H  N2 T A W S  

DEPLOYMENT  ASSEflRLY 

ATM-SPAR  CENTER 
ATH-GRAICAA  CENTER 

cotwaNo/smvIcE  M O O .  

ATH-RACK,CAGS,4-SAS 

0 azo 2 
a6324 
0 2 4 3 3  

4 6 4  9 
0 2 1 3 3  
0 5 0 4 6  
0 095 0 
o O C 6 1  
oOC82 



c MC 
( Q Y )  

.!I? 27 

. n p o s  

.Or14 

.!IO03 . nr 15 

. C r 1 9  

.a150 . or 3 =  . !IC 0 5  
- . n i l 0 0  
.!lY13 
.rJoo2 . 0,- I? 
.0001 
.0r10 
. 0 1 1 3  
, ??36 . @?5C 
.?C39 . '? 751 . Pr49 
. ( r ? C l  
, 0 7 7 1  
. @ f o q  . r)c !5 . F 7 4 3  . r021 . c l p ' 7 5  . P ? ? 3  -. "Cl)F -. c n o  3 
. I ) P O O  . or: 00 
. p r o p  
. 3 ' 1 c o  
. '1OG:!  
.!I701 -. CJC 00 

-.??I21 
. O d t Z  

. ? C O O  

. n 9 c o  

. 9 c o o  
O O G O  

. o s  00 . OrJ 0 0  
00 06 

* . O G G O  

. n o 2 3  

. n g o o  

04335 
- -" 

h 
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TABLE A-49 O R B I T A L   C d N F I G U R A f I O N  YOOAL  SURVEY 

T E S T  H O D E S  G E N E R I L I Z E O  MASS C O N T T I A U T I O N  SUHHARY 

T E S T  MODE NO. 21A TEST FREQUFNCY = 14055 H Z 0  

COMPONENT G M C  GY C 
N I H E  (DX)  ( D Y )  

SR/OWS S K I R T / I U / F A S  0 c 0 0 1  b o 7 2 3  
6-FAS 0 2  T A N K S  a 0 0 2 5  .GO58 
YDA/STS/AM . o a o r l  .1102 
5 - A M  N2 TAMKS 00 22 0 5918 

3EPLOYHEM  ASSEMBLY . o n 0 1  -. 3901 
4Tfl-SPAR  CENTER . a 0 0 0  . 2 r ) o o  
4TH-GRAICAN  CENTER . ceao  . ~ r 3 c 1  

5UM 00 7 9  8269 

SOHMAND/ SERV I C E  HOD 0 00 27 1158 

ATH-RACK p C H G S p 4 - S A S  .0002 .0301 

"- " - - 

TOTAL Gt.! CONORf8UfTON FOR EACH COMPONENT 

R R I O H S  SKTrZT/ IU/F AS 
6-FAS 0 2  T l N K S  
MD4/STS/AM 
6-AH N2 TAWKS 

DEPLOYMENT  ASSEMBLY 

ATH-SPAR E N T E R  
ATM-GRAICAW  CENTER 

COHMAND/SmVICE MOD 

4TM-RACKpCnGS,4-SAS 

0 5 0 6  3 
0161  

0 191 9 
0 6 2 5  I 

1 5 4 7  
Ot44 

o O C 7 6  
0 0ui) 3 

0 0 0 7  

CH C 
( T Z  1 

. a 0 3 5  
0 .  

d o  

9 0  

0 0  

0 0 1 6 0  

0r974 

0 0 0 0 0  

.p000 

0c239 
" - - 



G Y C  
( D Y )  

a 0 3 0 4  
9'104 

-.0008 
O ?  1 4  

. 9 ' 1@2 
0.3 1 4  

. 0 3 C ) l  
a O C 1 2 5  
a O P 0 2  
011 G O  . ? n o 4  

r 9 G O l  
r O l i l 1  

0 0 0  1 
- , ? r J O ! !  

. I O 0 0  
O ?  1 6  . B ? G 4  
n '  3 2  

.@';15 

.=?64 
"8 3 

0030 
. ? ?  2 @  
* nC68 
. n 7 9 7  
. @ O F ; O  
. I3753 

-.0@03 . o c a 1  
.0001 
O P O 1  . or: 0 0  

. o o o o  . 0 7 0 0  . n o 0 0  

. o r l o o  

. d o 0 0  -. 0900 
e n r o o  
. C " O  
. o c o o  . OP.0 0 

- . I ) D O O  . n 3 0 0  
. o o o o  
. n o 0 0  
. O g G O  
. O r , O I  

. n q o 7  

"" 

.f'2h3 

21 A TUN NO. 6 3 3  FPEOUENCY = 14.45 

0 0 0 2 3  - a 3 0 0 3  e9000 
. 0 0 0 1  .0000 -.0000 
.000' .0000 .0001 

0 0 0 5  0. 0 .  . 0019 0. 0 .  . 0011; J .  0. 
.OOll 0. 3 .  . 0904 0. 0 .  

0025 0. 0 .  -. 0009 0. 3 .  . 0000 0. 0 .  
G O O 1  0. 0. 

.0001 3. rJ. 

. o o o a  9. 0. . 5000 5. 3. 
. O O O 1  .0 :132 o 3 3 i l  
.0019 a 0 0 3 t  oC1035 
0 0 1 5 3  0 0 5 4  e0030 
b o 2 3 7  o O C 3 9  O O E G i  

0'0 35 0 5. 
.0013 I). 0 .  . 0 0 0 9  3. 0. 
. E 2 3 1  3 .  0. 
.0019 I). 0. 
s 00135 0. 0. 
0027 . O O O c  e 0 0 0 5  

.0114 00 09 .00@5 

. 0 0 2 ?  .3?13 ,91301 
0 0 5 2  . 9 @ 2 9  . O G O O  -. 0003 0. 0. 

.oc37 9. 0 .  
a 0003 0. 0 .  

- 0  0000 0. 0 .  
. o o o o  a. 0. . c 9 0 2  0. 0. . O O O @  3. 9. 

- 0  00 03 0. 0. -. 0000 0. 0. 
-0OOi3 0. 0. 
0000 0. 0. 

-*G001J e 3 0 0 0  . 0 0 0 O  
.0000 . o c o o  . 0 u a o  
. O O O O  - m O O O O  mOG00 

. a 0 0 7  0. 0. 

0. 0. 0. 
0. 3 .  0. 
0. 0. 0. 
0. 0 .  0. 

. o o o o  . 0000 .0003 

.o r101  . 0001 . a 3 5 4  -" - - -" -" - 
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TABLE A-51 O R B I T A L   G d N F I G U R A l I O N  YOD4L SURVEY 

T E S T  MODES GENERALIZED MASS C O N T R I B U T I O N  SUMMARY 

T E S T  UOOE NO. 2 2 8  

C OM PONE NT 
N4  ME 

RR/OWS S K I R T / I U / F l l S  
6-FAS 0 2  TaNKS 
t.(OA/SfS/AM 
6-AH H Z  TAYYS 

3EPLMHE NT A SSEHBLY 

ATIl-SPAR  CENTER 
4TM-G?A/CAN CENTER 

SUM 

COHMAND/SERV IC€ M O D O  

ATM-RnCK,CMGS,4-S4S 

GW C 
m X )  

0 00 1 0  
0 1326 
b o o 0 2  
.of lo2 
0 0 0 2 3  
el. 38 

b O O ' J 2  
0 c c 0 0  

OD ?I 

0 1 5 0 3  
"- 

TEST FREQUENCY = 1 5 . 4 r  Hz.  

TOTAL  GH  CONTRIBUTION FOR EACH COHPONENl 

BR/OWS S K I Q T / I U / F A S  
6-FAS 0 2  T I N K S  
HDA/STS/AM 
6-AH N2 TAIPKS 

DEPLOYMENT  ASSEMBLY 

ATU-SPAR  CFNTES 
ATH-CRA /C Md CEN TE f? 

CONMAND/SERVICE HOD 

ATH-RACKpCWGSp4-SAS 

0 3 6 4  
0 260  6 

2 4 5 5  
244 3 

0 1 6 3 0  
0 044 6 
0 0 ~ 0 4  
b o o 2 1  
o O t . 3 0  



.CJ16 
3008 . 00 35 

0. 
0. 
0. 
0. 
0. 
0. 
3 .  
0. 
0. 
0. 
0. 
0. 

e 3 G 3 0  
.061,7 
. 0 0 2 1  . 312 17 

9 .  
0 .  
0. 
0. 
0 .  
0. 

s G O J h  
.@rJ,? 

-.so!!o 
. o @ ; l  

O D  

0. 
0. 
0. 
0. 
0. 
9. 
0. 
0 .  
0. 
0. 
0. 

. o o c 9  

. 3 c o o  

. o c o o  
0. 
0. 
0.  
0. 

. o c o 3  

. O i i O ! J  
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TABLE A-53 ORBITAL  UBNFIGURATIOY M O O A L  SURVEY 

TEST MODES GENER'ALIZED MASS CONTRIBUTION SUMMARY 

T E S T  MODE N O 0  22A 

C OHPONE NT GHC 
NAME <OX)  

SR/OHS S K I R T   / I U / F A S  
6-FAS 0 2  TANKS 
flDA/STS/bM 
6-AH N2  TANKS 

DEPLOYMENT ASSEfIBLY 

ATH-SPAR  CENTER 
ATH-Gf?A/CAN CENTER 

COMMAND/  SERV I C E  MOD 

4TH-RACK,CHGS,4-SAS 

sun 

0 0 0 3 3  
02309 
0 00 30 
.Ol!ll 
00113 
0 5192 
00013 
.L'oo2 
0 cn  $3 

0 2703 
"- 

FREQUENCY = 15 o r e  H Z .  

. TOTAL G H  C O M R I B U T I O N  FOP EACH COMPONENT 

BR/OWS SKfFT/TU/FAS 
6-FAS 0 2  m N K S  
HOA/STS/AH 
6 - A M  N2 TPIIKS 

DEPLOYMENT  ASSEHBLY 

ATH-SPAR  CENTER 
ATH-GRA/CAN CENTER 

COHMANO/SETVICE MOO 

ATM-RACK,CWGS,4-SAS 

a 047 4 
0 35 I1 
0 217 2 

3 9 2 8  
2 4 3  7 

0 3395 
.Or47 
0 O C  15 
o U P 2 3  



. o n  0 5 .  

00 3 8  
, 9 9 3 4  
."174 

CC55 
. ? " @ 6  -. q c  o n  . P779 . 01 3 9  

- 0  0 0 0 1  
0 0 2 9  

" I F 0 7  
-.rJ;13 
.'1?19 

-.0'190 
.OOG2 
. o r 3 2  
. r ) 2 3 5  
. ' J P Z 2  . o o o ! l  
. O ? O O  
-0076 . 0? 8 2  
. o n 1 0  
. F o o l  
.go61 . r lQ62  
. D l 4 8  
.?774 

0 7 3 1  
a 0 0 0 3  - . 3G51 
. O G O O  

- . n o 0 0  
- . o c o o  

.O@C2 

. o c 1 2  

.OGI)3 

. O O O l  . O C C  1 

.o001 . ? P O  1 

. o s 0 0  

. C ? O O  . B O  00 -. o c o o  

. 0 0 0 0  

. F O G 3  

. 0 0 0 2  

. o c a c  

"" . 3849 
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TABLE A-55 ORBITAL   CbNFIGURATION HOOAC SURVEY 

TEST MODES GENERULI7ED Y A S S  CONTRIRUTION SUHYARY 

T F S T  MODE NO. 23A 

C OM PONE NT 
NAME 

W C  
( D X )  

9R/OnS S K I R T / I U / F a S  0 0 0 4 2  
5-FAS 0 2  TANKS 0 17 97 
YllA/!?TS/AM 0 0 0 0 a  
6 - A M  N 2  TANKS 0 00 3 1  
COflHAND/SERVICE MOD. 0 of! 19 
DEPLOYMENT  ASSEMBLY 0 0 1 0 8  

ATH-SPAR  CENTER 0 0 0 0 2  
ATH-GRA/CAN  CENTER 0 08 0 1  

9Tfl-R4CK,CMGS,4-S4S 0 !lG 27 

sun e is46 

TEST FREQUENCY = 16 21 H Z .  

TOTAL G M  CONTRIBUTION FOR EACH COMPONENT 

RR/OWS S K I R T / I U / F A S  
6-FAS 0 2  TUNKS 
YDa/STS/PM 
6 - 4 M  N2 TPlPKS 

DEPLOYMENT ASSEMEL!! 

4TM-SPAR  CENTER 
ATM-GRA/GAN CENTER 

COHMAND/SERVICE HOD 

ATM-RACK,MGSv4"SAS 

0 370 2 
e 3111 
0 1323 
0 3137 
0 131 2 
0 0189 
0.0 i d  3 
0 O C  30 
0 009 3 



445 

5MC 
( T Y )  

.OS87 

. o c 2 7  

.3013 
3 .  
0. 
0. 
0. 
0. 
3. 
G. 
0 .  
0. 
6. 

7 .  
n 
U .  

0 c', 3 0  
.Or165 
e C 1 9 1  
nil130 

0. 
C .  
0. 
3 .  
0. 
0. 

.oi! 22 
, 0 ' 1 C ~  . S O C  3 
. 3 ? 1 3  

3 .  
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

. O O O C .  
*01300 
.'3030 

0. 
0 .  
0. 
0. 
.0013 

0 0 2 4  - " - 
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TABLE A-57 ORBITAL  CWNFICURATION MODAL  SURVEY 

T E S T  MODES G E N E m L I Z E f l  MASS C O N T R I B U T I O N  SUHYARY 

T E S T  MODE NO. 24A 

C OHPONE NT 
NAME 

'JR/@WS S K I R T / I U / F A S  0 01: 21 
6 - F A S   0 2   T A Y K S  0 2 1 6 3  
YDA/!?TS/AH 0 OC 25 
S-AH N 2  TANKS  00028  

3EPLW HE NT A SSEHRL Y 0 0394 

4fg-SPAR  CENTER o b G 0 3  
4TH-GRA/CAN  CENTER Ob 1 c  

sun 0 2U24 

SOHMAND/SERVICE M O D O  0 G l i  1 0  

4TH-RCICK ,CMCS,4-SAS 0 0172 

"- 

TEST FREQUENCY = 1 5 . 5 3  H Z .  

GH C 
(DYJ 

0 C't61 
0 35  12 
0 11757 
0 3252 
0 ! l i t  
0 3556 
0 n2 34 
0 cc) ri2 
0 bJ 3 3  

0 58 8 8  
" - - 

TOTAL C M  CONTRIBUTION FOR E K H  COMPONENT 

OR/OWS S K I R T / I U / F A S  
6 -FAS 0 2  TBNKS 
MDd/STS/AH 
6 - A M  N2  TARKS 

DEPLOYMENT  ASSEMBLY 

ATH-SPAR  CENTER 
ATH-GRA/CA#  CENTER 

COHHAND/S€RVICE MOO 0 

ATM-RACK,CWtSp4-SAS 

0 080 6 
2 9 5 4  

0 0 8 9 8  
0 328 8 

, o  0 14 9 
0 0998  
0 0 5 8 5  
0 013 0 
0 1193 
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TABLE A-59 ORBITAL  CONFIGURATION MODAL  SURVEY 

TEST MODES GENERALIZED MASS CONTRIPIJTION SUHHARY 

TEST MODE NO. 25A 

C OHPONE NT 
NAME 

WC 
( 0 % )  

B R I O =  S K I S T / I U / F l S  0 1 7 1  
6-FAS 0 2  TANKS 2948 
YDA /CT S/ AM 0 3 3 8 2  
5-AM N 2  TANKS G76 R 

3EPLOT ME M A SSEMRL Y 00 3 0  

4?P!-SPAR CENTER  *COG1 
bTM-GrTA/CAN CENTFR .C?QQ 

sun 8257 

COWHANO/SERVICE MOD. 09 37  

9Tt l -RlCK ,CHGS,4-SAS co 11 

"- 

TESr FREQUENCY = 1 7 o P l  H Z .  

TOTAL GH CONTRIBUTION FOR EACH COMPONENT 

9R/OWS S K I Q T / I U / F A S  
6-FAS 0 2  f A N K S  
MDA/STS/AH 
6 - A M  N2 TAWKS 

OEPLOYHENT ASSEHBLY 

ATH-SPAR  CENTER 
ATH-GRA/CAU  CENTER 

COMMAND/SERVICE MOD a 

ATM-RACK,CWGS,4-SAS 

e 064 8 
3467 

03493  . llrll 
116 9 

0 0 1 7 1  
rJT 19  

o O C 1 3  
FC18 



PG A 

Gr c 
( 0 7 )  

0173 
00  5 1  
0 1 1 3  

0 0 8 @  
30G7 
0 0  2 1  
0 0 7 8  

c 0 0 2 4  
0 0  0 3  
0 0 4 3  -. 00 00 
00 12 
0 0  1 0  
0 0  0 1  
00 39 

00 03 

. 0 0 e 2  

. 00 17 

. 0 0 0 7  
0 0 5 1  
0 0  23 

* 0 0  1 2  
0 0 6 5  

0 0  12 
00 00 
U O O J  
0001 
00 14 

- e  00 0 2  -. 00 0 1  
0 0  1 2  
0 0  O G  
0003 
0000 
00 01 
00 00 
0 0 0 3  
0 0  00 
0001 
00 03 
G O  0 0  
O O O r J  
3 0 0 3  

00 17 

0. 
0. 
0. 
0. 

0 0 0 1  
00  0 0  -" - 

OlJN NO. 

GMC 
( T X )  

0 5  15 
0 0  0 2  

. o c 0 3  
0 .  
9. 
0. 
0. 
3 .  
0. 
3 .  
0.  
3 .  
0. 
0. 'I. -. 0000 

0000 
. o o  0 0  
.1)000 

0. 
0. 
0. 
0. 
0. '1. 

3 G C l  
O G O l  

e O C 0 4  
.9031 

0. 
0 .  
G. 
0. 
3. 
3 .  c1. 
0. 
3 .  
3 .  
0. 
0. 

8 0  00 
O G  D O  

.9000 
0. 
0. 
0. 
0. 

0 0 0 2  
. o n 0 3  
"" 

499 

G H C  
( T Y )  

-.00'31 
- . 0 0 0 2  
-.0t-!iJ2 
0. 
0 .  
0. 
0. 
0. 
3 .  
0. 
0. 
0 .  
0. 
0. 
0. 

0'3 Gl 
0 0 0 2  

-.OilJZ 
- . 0 5 3 2  
0. 
0. 

0. 
0. 
0. 

n .  

* 9016 
, 3 3  15 
. 0 @ 9 ' )  
. C G Z 3  

0. 
0. 
0. 
0. 
C. 
0. 
0. 
0. 
9 .  
0. rJ. 
0. 

o o l j o  
03 00 

. o o o o  
0. 
0. 
0. 
0. 
e0039 
. O O i ) R  -" - 

FREQIJENCY = 17.01  

GMC Y O 3  E 
(TZ)   DESCSfPTTON 

a0000 RASE P N t I 3 W S  S K I R T  
. O O O O  O W S / I U  INTERFACE 
e 0 0 4 4  T U I F d S  'INTERFPCE 

0. F 4 S  02 SrJTLI ,+Y +Z 
9. F 4 S  02 '39TLZ,+Y +Z 
0. F 4 S  02 9Clft.39-Y + Z  
0 .  F 4 S  0 2  9OTL4,-Y +Z 
0. FAS OE SOTLCV-Y -2  
0. FA5 02 QOTL5,-Y - 2  
0. F 4 S / A Y / r l 4  I F ,  + Y  
0. FAS/AY/r)A I F ,  +Z 
0 .  FAS/AY/DLL IF,  - Y  
0 .  CAS/DA 1'. - Y  - 2  
0. FPS/A'l I F ,  -7 
0 .  F A S / D 4  1'9 +Y - 7  

a 0 0 0 2  PY TUNNZLISHEAR WB 
.OCOk AM TUNrJEL/STS I F  
. D O D O  H D A / S T t  TVTESFACE 

- * 0 0 0 C  M3.G C O N E I Z Y L  I T P F C  
I .  wz T P V Y ,  + Y ,  Lnum 
0. N2 TANK, + Y ,  UPPER 
0. N2 TAVK, +Z, COW€? 
0. N2 T A V Y ?  tZ UPPER. 
3 .. r.12 T A V Y  - 2 ,  LOWER 
0. '42 TAYY, -Z, UPPER 

e 0 0 0 5  C M ,  FilO BULKHEAD 
*GO07 C H I  AFT RJLYHEC.9 
.Ofl47 SY,  FWD 3JLKHEAD 
e0035 CY, A C T  '33LKHEA9 

0. LOWEP 3 LI\TCH, O A  
0 .  LOWER + Y  TPUNNION 
0.  LOWER - Y  TRUNNION 
0 .  EREP "4CY1GE 2 . G .  
0. ATY PY 5 9 7  TF, OUTS 
0 .  ATM PV 4 9 5  TFVOUTR 
3 .  ATY PV 9 9 1  IF,OlJTP 
0 .  ATM PN 2 9 3  TF,OUTS 
0. ATM PV 5 9 t  I F ,  I N N R  
3 .  ATY PN 4,5 TF, I Y N 9  
0 .  4TY  PV 891 IF, I N N 9  
0. ATM PY 2 9 3  XFVINNQ 

e 0 0 0 0  CYG,  - Y  S I D E  
. O O O O  CMG, + Y  S I Q E  
m O 0 0 0  CMT.9 + X  S I Q E  

9. ATM S 4 S 9  'N 1 
0. ATM S 4 F 9  'N 3 
0. ATY 5 L S y  'N 5 
0.  ATM S A S ,  'N 7 

0001 SPAR C E Y T E R  
m o o 0 4  G ? A / C P N  CENTE? -"- 
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SECTION B 

Two-Dimensional Plots of Test Modes 



B-2 . 

NODE 
NO. 3X 
1 1  
2 7  
3 1 3  
4 1 9  
5 22 
6 25 
7 2 8  
8 3 1  
9 3 4  

10 37 
11 40 
1 2   4 3  
1 3  .c6 
1 4  45 
1 5   5 2  
1 6  5 5  
17  61 
1 0  07 
1 9   7 3  
2 0  7 3  
2 1  8 2  
22  35 
23 8 8  
24 3 1  
2 5   9 4  
26 9 7  
27 1.03 
2 0  P O 9  
2 9  115 
30 1 2 1  
3 1  124 
32 1 2 7  
33 1 3 0  
3 4   1 3 3  
35 136 
3 6   1 3 9  
3 7   1 4 2  
3 0   1 4 5  
39  1 4 8  
4 0  1 5 1  
4 1  2 5 4  
42 1 5 7  
4 3  t 6 3  
44 L 6 9  
45 1 7 5  
4 6   1 7 7  
47  1 7 9  
4 8  1 8 1  
4 9  1'83 
50 1 8 8  

ORBITPL  CONFIGURATION MODAL SURVEY 
DZGREE OF FREEDOM TABLE F O R  HOD€  SHAPES AND DISCRETE MASS 

OEGPEES OF F?EE00?1 
3Y 

2 
e 

1 L  
2 0  
2 3  
2 6  
2 9  
3 2  
35 
3 8  
4 1  
4 b  
47 
5 0  
5 3  
5 6  
6 2  
6 8  
7 4  
8 0  
8 3  
8 6  
9 9  
9 2  
9 5  

1 0 4  
1 1 0  
1 1 6  
1 2 2  
1 2 5  
1 2 8  
1 3 1  
1 3 4  
1 3 7  
1 4 0  
1 4 3  
1 4 6  
1 4 9  
1 5 2  
1 5 5  
1 5  8 
1 6 4  
1 7 0  
1 7 6  
1 7 8  
1 8 0  
1 8 2  
1 8 4  
1 6 9  

9 e  

32 
3 
9 

25 
21  
24 
77 
30 
33 
36 
39 
b7. 
45 
1+R 
5 1  
54  
E7 
63 
69 
75 
8 1  
84 
07 
90 
9 3  
96 
99 

I 05 
111 
1 li 
1 2 3  
1 2 6  
1 2 9  
1 3 2  
1 3 5  
1 3 8  
1 4 1  
I. 44 
1 47 
150  
1 5 3  
1 5 6  
1 5 9  
165 
17L  

1 8 5  
1 9 0  

T X  
4 

1 0  
1 5  

5 8  
6 4  
7 0  
76 

10 0 
1 0 5  
113  
11 8 

13 0 
16 6 
1 7 2  

1 8  6 
1 9 1  

T Y  T Z  
5 E 

11 1 2  
1 7  1 8  

59 60 
€ 5  €6 
71 7 2  
77 7 8  

I 0 1  L O 2  
1 0 7  P O 8  
1:3 :14 
114 120 

1 6 1  1 6 2  
1 6 7  1 6 8  
1 7 3  1 7 4  

l e 7  
1 9 2  193 

L OCA T I  '3N 
X Y 2 

3100 .00  
322 3.0 00 
325 8 0555 
3316.555 
3 3 1   b o 5 5 5  
3316.555 
3 3 1  6 0555  
331  6.555 
3316.555 
334 1.6 15 
3341.615 
334  1.6 15 

MATRIX 

JESCRIPT IOk 
01 0 0 3  0. 0 0 0  BASE  RNGIOHS  SKIRT 
0. 00 3 0 . 0 0 0  OWS/IU  INTERFACE 
0.00 3 0. 0 0 0  I U I F A S  INTERFACE 

81.473 46 .683  FAS 02  BOTLl,+Y + Z  
46.683 81.473 FAS 02 BOTLZ,+Y +Z 

-45. 6 8  3 8 1 . 4 7 3  FAS  02  80TL 3 9-Y +Z 
-el. 4 7 3  46 .683  FAS 0 2  BOTl.4,-Y + Z  
-81 .473  - 4 6 . 6 8 3  FAS  02  80TL5,-Y -2 
-46.68 I - 8 1 . 4 7 3  FAS 0 2  BOTL6,-Y -Z 
116.  063 0.000 FAS/A>l/OA I F ,  + Y  

0. 003 116 .060  F A S I A W  3A I F ,  * Z  
-116.  061 0.000 FAS/AH/DA I F ,  -Y 

3355 .700  
3 3 4 1 . 6 1 5  
3341.615 
3282 .365  
3334.615 
3 4 4  i 07 65 
3605 .000  
3237 .665  
334 0.3 € 5  
329  7   06 65 
3348.365 
3297.665 
3348.365 
3678 .000  
3751.600 
3766.500 
332 1.500 
3454.765 
353 2.915 
353 2.9 15 
3 4 1   8 0 7 E 4  
3479.094 
3517 .701  
3572.299 
361 0 09 0 6  
347 9 . 0 94 
3 5 1 7 . 1 0 1  
357202C9 
3610 .906  
3 5 4 5 . 0 0 0  
3545 .000  

~. 

-82.343  -81.488  FAS/DA  IF,  -Y -Z 
0. 0 0 3  -116.060 FAS/AIY If 9 -2  

83. 0143  -83.   0143  FAS/3A IF, +Y -Z 
0 . 0 0 3  0 . 0 0 0  A M  TUNNELISHEAR HB 
0. 00 3 0 . 0 0 0  AP TUNNEL/STS I F  
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Two dimensional   plots   of   each of t h e   t h i r t h  test  modes a r e  
p r e s e n t e d   i n   t h i s   s e c t i o n .  The d a t a   p l o t t e d  i s  the   t r ans l a t ed  
tes t  quadratures   normalized  to   the  193 x 193 d i s c r e t e  mass matr ix .  
A l e a s t   s q u a r e s   t r a n s f o r m a t i o n   f r o m   a l l  ATE1 degrees  of  freedom a t  
nodes 34 through  41 was used  to   def ine  the  three A T "  cen ter   o f  
g r a v i t y   r o t a t i o n s   g i v e n   b y  Node 51. A l l  o f   t he   r e su l t i ng  node 
p o i n t s   i n c l u d e d   i n   t h e   p l o t t e d   d a t a   a r e   d e f i n e d   i n   t h e   d e g r e e  
of  freedom  table  presented on  page B-2 of t h i s   s ec t i0 .n .  

A 1 1  nodes a r e   p l o t t e d   v e r s u s  x s t a t i o n .   I n   t h e   p l o t t e d  
da ta   the  ATP1 i s  represented  by two i n t e r s e c t i n g   l i n e s   i n   e a c h   o f  
t h e   p l a n e s   a t   t h e   i n n e r  and ou te r  ATN 2 s t a t i o n s .  A t  t he   ou te r  
XTN 2 s t a t ion   t he   p l ane  i s  de f ined   by   t he   i n t e r sec t ion   l i nes  from 
node  34 t o  node 37 and  from  node  35 t o  node 36. A t  the   inner  ATN 
Z s t a t ion   t he   p l ane  i s  def ined by t h e   i n t e r s e c t i o n  o f  l i n e s  from' 
node 38 t o  node 41  and from  node 39 t o  node 40. The l ine   connec t ing  
node 3 t o  node 16 i s  a p l o t t i n g   e r r o r  and should be ignored. 
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SECTION C 

Analvtical Modes GMC Tables 
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The fo l lowing  Tables  C - 1  through C-40 show GNC data  for each 
of t h e   c o r r e l a t e d   a n a l y t i c a l  modes presented i n  Table 5.17 i n  the main 
t e x t  of t h i s  report. These  data  are  presented  in  the same  manner a s  
the  corresponding test data   presented   in   Sec t ion  A .  
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T9RLE C - 1  
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TABLE C-2 

GEYFQALXZED MASS C3ITRIBUTIONS BY DEGREE OF FREEDOM 

N3DE 
NO a 

1 
2 
3 
4 
5 
6 
7 
8 
9 

11 
1 2  
1 3  
1 4  
15 
l b  
17 
18 
19 
20 
21 
22 
7 3  
3 4  
25 
2 6  
27 
P8 
29 
30 
31 
32 
T f  
3 4  
3 5  
36 
37  
38 
39 
40 
41 
42 
43 
44  
b5  
b 6  
47 
90 
49 
5 0  

i n  

SUM 

A Y l L Y T I C A L  MODE 7 FPEQUENCY= l a 2 8  . ( f a  

GYC GHC GY C GMC S M C  GHC NOIE 
( O X )  (DY) ( DZ 1 t TX) ( T Y )  (TZ)  DESCRIPTION 

a 0 1 1 5  
a 0 0 3 2  
a 0 0 6 8  
a 0 038 

a 0 0 5 0  
a 0 0 4 0  
a 0 0 2 1  
a 0 0 1 0  
a ' J O O 5  
a 0 028 

a 0 0 0 1  
a 0 0 0 0  
a 0 0 0 0  
a 0 025 
a 0 0 3 9  
a 0 0 5 8  
a 0 048 
a 0 0 0 6  
a 0 0 0 6  
a 0 0 0 9  
a0010 
a 0 0 3 3  
a 0 0 3 3  
a 0 0 4 9  
Q 0 5 8  

a 0 0 6 5  
a 0 0 8 1  

- a 0 0 0 2  
a 0 0 0 4  
a 0 0 0 6  
a 0 0 1 3  
a 0 3 6 7  
a 0 488 
a 0 7 3 7  
a 0 4 b 6  
a 0 0 9 3  
a 0 168 
a 0 315 
a 0 055 
a 0 054 
a 0 0 8 8  

. a 0 6 0  

a o l o  

0 0 7 2  
a 0 0 0 4  
a 0 0 0 6  
a 0 0 0 9  
a O O 1 1  

a 0 839 
a0740 
0 0 " 

a 5 4 7 1  

a 0 0 0 0  
- a 0 0 0 0  

a 9 0 0 0  
- .0000  
- a C 0 0 0  

a 0  0 0 0  
a o o o o  

a 0 0 0 0  
a 0  001 
a 9 0 0 0  
a o o o o  

- a 0 0 0 0  
a o o o o  

a o o o o  

a 0 0 0 0  
a o o o o  

a 0 0 0 0  
a o o o o  

a o o o o  

a 0 0 0 0  
a o o o o  

a i )  0 0  0 
a o o o o  

a 0 d o 0  
a o o o o  

a 0 0 0 1  
a 0 0 0 1  
a 0 0 0 6  
a C  0 0 0  

- a 0  0 0 0  
a o o o o  

a o o o o  

a 0 0 0 4  
-.OOOl 

a 0  0 0 7  
- a 0 0 0 8  

a 0 0 0 0  
a 0 0 0 4  
a 0 0 1 4  

0.0 OQ3 
a 0 0 0 1  
a 0  0 0 0  
a0003 
. 0 0 0 4  
a 0 0 0 6  
a 0 0 0 9  
a 0 0 1 1  
a 0 0 0 1  
a 0  0 0 0  

. a 0 0 0  

" 0 0 

a 0063 

a0035 
a 000 0 
a 000  4 
a 0 0 1 0  
a 0 0 3  9 
a 0 0 0  8 
a 0 0 0 7  
a 0  O B  7 
a 0 0 0 5  
. a 0 0 5  
a 0 0 0 5  
a00115 
a 0 0 0  2 
a 0 0 0 2  
a 0 0 0 1  
a 0 0 0 5  
a0025 
4 0 0 3 8  
e 0 0 2 7  
4 0 0 0 2  
880 00 3 
.I 0 00 1 
, 0 0 9  2 
, 0 0 0 1  
a 0 0 0 2  
a O O D O  
a 0 1 6 6  
a0299 

267 1 
a 0 0 0 2  
a 0 0 3 1  
a0029 
a 0 0 0 5  - a O O r J 1  

a 0 0 0 6  
a 0 1 2 1  
a 0 2 5 9  
a 0 0 0 5  
a 0 0 0 7  
a 0 0 6 7  
a 0 1 3 5  
a 0 0 1  2 
a 0 0 1  6 
aOG54 

0 .  
o m  

0 .  
0 .  
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a 0 0 8 3  
-0-0 

a 4269 
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a o o o o  

a G 0 0 0  
o m  

0 .  
om 
0 .  
0 .  
o m  

0 .  
om 
o m  

o m  

0. 
' 0  a 

a 0 0 0 0  
a 0 0 0 0  
a o o o o  

- a 0 0 0 0  
0 .  
o m  

0 .  
0 .  
0 .  
0 .  

a o o o o  

- a 0 0 0 0  
a 0 0 0 2  

e OGI 
om 
o m  

G a  

0 .  
o m  

o m  

O m  

0 .  
0 .  
om 
0 .  

. 0 a  
a 0 0 0 0  

- a 0 0 0 0  
- a o o o o  
0 .  
0 .  
0 .  
0 .  

a 0 0 0 1  
a 0 0 0 1  
" - 0  

a 00  12 

a 0 3  30 
a 0 0 0 4  
a 0 3  19 

0. 
0. 
0 .  
0. 
0.  
0 .  
0. 
0.  
0. 
om 
0. 
0. 

- a L 0 3 C  
a 1 1 0 0 0  

-.11000 
0. 
0. 
o m  

0 .  
0. 
0.  
- a 0 0 0 1  

a 0 0 3 4  
a 0 0 0 8  
a O C 4 4  

. a 0 0 1  

o m  

0. 
0. 
0 .  
o m  

0. 
o m  

o m  

o m  

om 
0. 
o m  

a 0 0 0 1  
a 0 0 0 G  
a G 0 0 0  

0. 
o m  

o m  

o m  
a0927 
a 0 0 4 8  
" 0 -  

a 0 1 8 4  

a 0 0 0 0  BASE RNGIOWS SKIRT 
a 0 0 0 0  OWS/IU  IqTERFACE 
a 0 0 0 0  I U / F 4 S   I I T F Q F A C E  

o m  FAS 0 2  93TL1, +Y +Z 
0. F A S  02  RITL2,+V +Z 
o m  FAS 3 2  93TL3,-Y +Z 
0. F A S  .02 B)TL4,-Y +Z 
O m  F A S  3 2  83TL5,-Y - 2  
G a  FAS 0 2  B3TL6,-Y - Z  
0. FASILIH/O\  IF, + Y  
0 .  F A S / P Y / O 4  IF ,  +Z 
o m  FAS/AH/D\  IF,  - Y  
o m  FAS/OA I F ,  - Y  - 2  
0. FAS/4N If, - z  
0. FAS/OA I F ,  +Y -2 

a 0 0 0 0  A M  TUNNELISHEAR WE 
a 0 0 0 0  AH TllNrJELlSTS I F  

- a 0 0 0 0  HDA/STS  fNTE?FACE 
- a 0 0 0 0  'IDA >I)NEICYL  ITRFC 
o m  N2 TANK, +Y, LOWER 
0 .  N2  T9NYp + Y ,  UPPER 
O m  N2 TANK, +Z, LOWER 
om N2 TLINY, +Z, UPPER 
o m  N2 TANK -2, LOWER 
0 .  N2 TANK, - Z ,  UPPER 

a 0 0 0 0  CH, FWD 3ULK4E40 
a 0 0 0 0  CH, LIFT 3ULK4EAD 

- a 0 0 0 0  SH, FWD 3ULKHEAD 
a 3 0 0 0  SM, AFT SULKYEAD 

om LOWES 0 LATC4, DA 
o m  LOWEP + Y  TRUNNION 
0 .  LOWE? - Y  TQUNNION 
0 .  EREP PACKAGE C a G a  

0. ATH PN 697 IFpOUTR 
0. A T M  PN 495 IC,OUTR 
0. ATH PN 831 IFvOUTR 
0. ATH PN 2 9 3  IFsOUTR 
0 .  A f t 4  PN 697 I F s I N N R  
o m  A T H  PN 495 I F f I N N R  
om ATH PN 891 I F p I N N R  
0. ATH PN 2 9 3  IFvfNNR 

a 0 0 0 0  CHGl - Y  SIOE 
a 0 0 0 0  CHG, + Y  ST05 
a O O O G  CHG? + X  SIDE 

0. A T M  SAS ,PN I 
0.  ATH SAS, PN 3 
0 .  ATM SAS, PN 5 
o m  ATM SAS, PN 7 
o m  SPAR CENrER 

a 0 0 0 1  GRA/CAN :ENTER - -0 - 
a 0 0 0 2  



C-6 

3?BITAL  C0NFI ;URATION HOOAL SJQVEY 

ANALYTTCPL l O O E S  GFYERALIZED MASS CONTRIBUTION SUYMARY 

ANALYTICAL MODE 8 

4 4 A L Y T I C A L  FREQUENCY = 1.377 HZ. 

COMPONENT GMC GHC GH C GJ C GMC GMC 
NAH E ( O X )  (DY) (02) ( 1 X )  ( T Y )  ( 1 Z )  

SQ/OWS S K I Q T / I U / C P S  0 0 1 0  0159 
6-FAS 0 2  TANKS . 001a . 00  27 
Yr)A/STS/AH 0 0 0 1  0 0  3 2  
6 - A M  N2 TANKS 0 0 0 2  0 0 0 5  
COMH4ND/SEQVICE '4300 0 0 0 0 2  e114G 
OFPLOYHENT  ASSEH3-Y .0014 . 0 0 0 2  
ATH-PACK ,CHCS 94-SPS 8 2 7 5 1  a 4 1 6 7  
n m - s p a q  CENTER 0 0 0 7  e 0 0 1 6  
4TH-6RA/C&N  CEYTE? 0 0 0 6  00  13 

S l l Y  2613 0 5 5 6 1  
0"- " 0 0 

00   15  
JO 30 . 00 0 1  . 00 0 2  

0 00 25 
00 13 
0556 . 0 0 0 1  . 3001 
0644 
-0 - - 

a 0 1 2 7  

*OD21 

e 0 0 2 8  

0 0 0 0 4  
0 1 5  3 . 0 1 9 c  

8 0 3 2 7  

0. 

0 .  

0 .  

0- - - 

TOTP, GM C O N T R I 9 3 l I O N  FOR  EACH COHPOJENT 

B??OWS S K I R T / I 3 / F A S  
5 "A f  02 TANKS 
Mill /STS/AH 
6-4H N2,  TANKS 

DE'LOYMENT ASSEHBLY 

ATI-SPAR CENTEP 
ATM-GRA/CAN  CEYTER 

C3'IMAND/SERVTCE HOD. 

ATY-RACK,CHGS,b-SAS 

0359 

0 0 5 8  
000  8 

b 1228 
0 3 028 . 7430 

0 1 7 7  
0566 

0016 

0 0 0 0 1  a 0 0 5 7  
0 .   0 .  

0. 0. 
- 0 0 0 0 0  80033 
0. 0. 

. 0 0 0 0  .Olt2 

. o o o o  0. 
0003 03C8 

0000 0003 

" - 0  --r - 
9004 0454 



c-7 
TABLE C-4 

GEN'RALIZED MASS C3JTRIBUTIONS QY 'DEGREE O F  FREEOON 

A Y A L Y T I C A L  MOOE 3 F?EQUENCY= 1.38 92. 

N3DE GYC GHC CY C GHC S Y C  GMC NOIE 
NO ( D X )  ( O Y )  (DZ) (TX)  ( 1 Y )  (TZ)  OESCRIPTION 

I a r J O O 1  

2 - . (Joo0 
3 . 0 0 0 0  
4 . 0 008 
S m o o 0 2  
6 - a 0 3 9 0  
7 a 0 0 0 4  
8 a 0 0 0 3  
9 . 0 0 0 1  

1 0  09 3 3 5  
I1 . 0 0 0 0  
1 2  0 0 0 4  
1 3  . 0 0 0 3  
1 4  - a 0 3 3 0  
1 5  . n a g 0  
1 6  a 0 go(! 
1 7  .'1000 
18 .PO00 
1s a r 1 0 0 0  
29 a 0 0 3 1  
2 1  .0001  
23 . a 0 3 0  
23 . ! ! O i l @  
24  .o!lflo 
25 . 0 0 3 0  
26 m U O J 0  
27 . 0 0 0 0  
39 . 0 0 J l  
t 9  . 0 0 0 1  
30  a 0 0 0 0  
3 1  m o o 0 8  
32 a 0 006 
33 . 0 0 0 0  
34 a 0 0 4 5  
34 a 0618 
36 . o 5 3 8  
37 a 0 168 
38 - m o o 0 2  
39 a 0 275 
40 a 0 529 
41  0190  
h2 . 3 14n 
4 3  0 145  
44 a 0'00 1 
45 a 0 0 0 5  
46 0 0 0 0 3  
b? a 0 0 3 5  
46 a 0 0 0 3  
49 . a 007  
50 0 0 0 6  - 0 " 

S'JY . 2810 

80133  
a 0 0 0 9  
a 9  005 
a 0 0 0 2  
0 0 0 0 7  
a 0 0 0 7  
moo02 
a 0 4 0 3  
. 0 0 0 8  
. o o o o  
a 0  0 1 0  
. o o o o  

- 0 C 0 0 0  
moo02 
m o o u o  
. o o o o  
e 0 0 0 3  
. o i l 1 0  
.O 0 19 
. @ O O O  
. o o o o  
m 0 O O I  
moo02 
. 0001  
. o o o o  
. 0001  
a 0 046 

. l o o 0  
a 0  0 0 6  

- a 0  0 0 4  
- a 0  0 0 5  

0 0  0 0 5  
0 0 4 8 0  
a 0 0 5 7  
a 0 0 9 1  
a0704 

- . O O O l  
a 0 0 3 3  
e0507 
a i  756 
a 9 055 
a 0  05 I 
a0417 
a0005 
e 0  0 0 3  
a 0  005 
0 0 0 0 3  
0 0 0 1 6  
a0013 

.a 093 

0- - - 
a 5 5 6 1  

. 000 2 
- . o o o o  

. o o o o  
a 0 0 0 7  
m o o 0 2  
moo02 
moo06 
a 0 0 0 8  
. a 0 0 2  
a 0 0 0 4  . 000 0 

300 8 
a d 0 0 1  

- . o o o o  

. o o o o  

. o o o o  

. o o o o  
e o  00 I . 0 0 0  1 
. o o o o  
. o o o o  
. o o o o  
. o o o o  
. o o o o  
. o o f l i  
. 0 0 0 2  
a 0 0 2 2  
. 0 0 0 0  
a 0 0 0 4  
e o 0 0  9 
a 0 0 0 0  
00023 
a 0 0 8 3  
a0149 
a 0 0 4 9  
a 0 0 0 4  
a 0  05  3 
a 0 0 4 7  
a 0 0 2 4  
a 0 0 5 3  
0 0 0 5 0  
.0001 

. o o a o  

. a o o  o 

0 .  
0 .  
0. 
0 .  

00 00 I 
.0001 
00  -0 

06 44 

a 0 066 
a 0 0 2 3  
a 0 0 3 8  

0.  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
O m  
0 .  
0 .  
0 .  
0 .  

a 0 0 0 2  
a 0 0 0 5  
a 0 0 0 6  
m00Li6 

O m  
0 .  
0 .  
0 .  
0 .  
0 .  

a 0 0 0 5  
0 004  

moo09 
.0010 

0.  
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0 .  
0 .  
0 .  
0 .  

m o o 0 1  
a 0 0 0 2  
. 0 0 0 1  

0 .  
0 .  
0. 
0 .  

a0153 
a 0 195 
" - 0  

a 05 27 

.0001 
. o o o o  
a Q O J C  

0 .  
0. 
0. 
a. 
0. 
0. 
0. 
0. 
0. 
0.  
0. 
0. 

m C G 9 C  
.OOJO 
. o o o o  
m O G O O  

0 .  
O m  

0 .  
0 .  
0 .  
0.  

. o o o o  

. o o o o  
-.0001 
0. 
0.  
O m  

0. 
0. 
0.  
O m  

0 .  
0. 
0. 
0. 
0 .  

. a c 3 o  

mo300 
. o o o o  

- a 0 0 0 0  
0 .  
0. 
0. 
0 .  

. o o o o  
a 0 0 0 3  
" - - 

m00J4 

a0035 BASE RNC/OWS SUIRT 
0010 O W S I I U  IYTESFACE 

a0013  I U / F h S  IYTFRFACE 
0 .  FAS 0 2  B3TLl,+Y +i! 

0.  FAS 0 2  B3TL3,-Y + Z  
0 .  FAS 0 2  B3TL4,-Y +Z 
0. FAS 0 2  B3TL59-Y -2  
0. FAS 0 2  83TL5,-Y - 2  
0.  FASIAMIDA  IF,  .+Y 
0 .  FASILLMID1  IF, + Z  
0. FAS/AM/04 IF, - Y  
0. FASIOA IF,. -Y -2 
0. F A S I A H  1 ' 9  - 2  
O m  FAS/OA I F ,  +Y -Z 

a 0 0 0 1  AH TJNNE,/SHEAR Y B  
a 0 0 0 0  AM TUNNE;/SfS IF 
a 0 0 0 2  MOA/STS  [NTEQFACE 
. O O O O  MDA CONEICYL  ITRFC 

0 .  N2 T4NK, +Y, LOWER 
0. NZ 1 Q N Y p  + Y ,  UPPER 
0. N2 ThNK, +Z, LOWER 
0. N2 T4NK, +Z, UPPER 
a .  N2 TANK -Z, LOWER 
0.  N2 T4NY9 -2, UPPER 

.0001 CM, FWD 3ULKYEAD 
0 0 0 0 3  CH, A F T  3ULKiEAD 
0 0 0 0 5  SH, FWD 3ULK4EAD 
a 0 0 2 5  SM, AFT SULK4EAD 

0 .  LOWE? 0 LATC4r OA 
0.  LOWES + Y  TRUNNION 
0. LOWEP - Y  TRUNNION 
0. €REP PAC<AGE C a t .  

0. A T M  PN 697  IF,OUfR 
O m  ATH PN 4.5 IF,OUTR 
0. ATH PN 8, I IFpOUTR 
0. A T M  PN  293 IC,OUTR 
0. ATH PN 697 TFpINNR 
0.  ATH PN 475 IF , INNR 
0. ATH PN 8 ,  I I F  ,INNR 
0 .  A T M  PN  293  IF, INNR 

a. FAS 0 2  B3TL2,+Y + 2  

e 0 0 0 4  CHG, -Y SIDE 
a 0 0 0 6  CHG, +Y SIOE 
a 0 0 0 3  CMG, * X  S I D E  

0 .  A T M  SAS ,PN 1 
0. A T M  SAS, PN 3 
0. A T M  SASS PN 5 
0. ATM SAS, PN 7 
0.  SPAR CENTER 

0348 GRAICAN :ENTER 
0 "- 

e 0 454 
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1 4 Q L E  c-5 

3TBTTAL  C0NFI;URATION MODAL S J R V E r  

ANALYTICAL HOLIES GENERALIZED  MASS  CONTRIBUTION SUMMARY 

ANALYTICAL MODE 9 

4 Y A L Y T I C A L  FREQUENCY = l a b 4 3  H Z a  

COMPONENT 
NAH E 

SQ/OUS S K T R T / I U / C \ S  a 6 1 2 3  a0387 a 0975 
5-FAq  0 2  ThNKS .a187 .0114 a GI20 
Yr)A/STS/AH a 0 0 5 0  a 0 1 3 6  a 0 0 8 1  
6 - A M  N2 TANKS . 0 0 1 5  . a 0 1 5  . 0 5 2 7  

OFPLOYMENT ASSEWSLY a 0 0 2 6  a 0 1 1 1  a 0 1 2 9  

ATM-SPAR CENTER a 0 2 6 4  a 0 1 0 8  a3297 
ATH-GRAICAN CENIE? a 0 2 5 1  a 0 0 8 4  a 0 2 5 6  

S U Y  a 1 9 7 4  a 2 3 7 2  a4475  

COMHAND/SERVICE  Y3Da a0076 a 1 0 0 7  a 1 0 0 6  

4TY-QACK 9CHGS 94-31 S a 0 9 8 3  a 0 4 0 8  a 1594 

"" "" " - - 

a 5 + 2 8  aG223   a0134  
0. a. 0 .  

0. O m  0. 

0. 0.  0. 
aOJO1 a 0 0 0 1  a 0 0 0 1  
a 0 5 2 8  . G O 1 1  0. 
aOJ43  a 0 0 2 6  a 0 1 2 9  

a 0 3 7 7  a 0 0 1 8  a O D l 7  

a0392  a0025 a 0 0 2 6  

" 0 - "" -0 -  - 
a 0 5 6 9  a 0 3 0 3  a0206 

TOT4, GH CONTRIRJTION FOR EACH  COHPOYENT 

BQ/OWS S K I R T / I U / F A S  
6-FAS 0 2  TANKS 
H34 /STS/AH 
6-3M N2 TANKS 
CO'!HAND/SERVICI M O D a  
DEPLOYMENT ASSEMPLY 

AfH-SPAR  CENTEI 
ATq-CRA/CAN  CEYTER 

ATI-!?ACK9CflGS,'+-SAS 

2259 
a 0 4 2  1 
a 0 3 7 9  

0 0 5 8  

0 2 5 7  
a 2 2 3 2  

298 8 
a 0637 
a 069  9 



c-9 
TABLE C-6 

GENESALIZED  HASS  C3qTRfBUTIONS 3Y DEGREE OF FREEDOH 

N9nE 
NO . 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
15 
16 
IT 
18 
19 
20 
2 1  
22  
2 3  
24 
25  
26 
37 
? 8  
29 
30 
31 
32  
33 
3 4  
35 
36 
37  
38 
39 
4 0  
4 1  
42 
43 
44 
1 5  
+6 
k 7  
b 8  
t 9  
FO 

SJH 

AYACYTICAL MODE 3 F?EQUENCY= l a 6 4  HZ. 

GHC 
( D X )  

a0038 
a 9019 . 0 01s 

0 0 0 6  
a 0 0 0 4  

- m o o 0 1  . 0 024 
'YO66 

0 9 0 8 7  
a 0 0 0 3  
a 0 0 0 2  
a 0 0 3 0  
e 0 0 0 4  
. U O I l  
. a 3 0 2  
a 0 0 0 8  
.0012 
a 0 017 
a 0 0 1 4  
. a 0 0 0  
. o o o o  

- . o o o o  
. o o o o  
a 0 0 0 7  
a 0 0 0 8  
a Q 0 1 8  
a 0 0 2 3  
a 0 0 1 4  
a0020 

0 0 1 4  
. O O i l l  
a 0 010 
. o o o o  
a 6 046 
e n 3 7 1  
e 9059 
a 0 162 
a0013  
a 0 192 

-moo01 
a 0 0 5 4  
a b 0 6 0  
a 0 0 0 1  
0 0 0 1 6  
moo32  
a 0 0 0 7  

- a 0 0 0 0  
. 0 0 0 0  

0 264  . (3 2 5 1  
0 0 " 

e 19  74 

GHC 
( D Y )  

a 0  3 1 6  
e o  0 2 2  
a0012 
a0006 
a 0 0 2 3  
a 0 0 2 4  
e o  O O ?  
.OOll 
a0043  
.DO00 
a 0  0 33 
.0001 

- m O O G 2  
a 0  0 0 6  

-.o 0 0 0  
.OOOl 
moo08 
a 0  G 39 
. @ O B 8  
. 0 0 0 0  
a 0  0 0 0  
a 0 0 t 2  
a 0  0 0 6  
a 0 0 0 5  
a 0 0 0 2  
a 0  045 
a 0  0 0  3 
a 0  028 
a 0 9 3 1  
. o o o o  
a 0 0 8 5  
0 0  0 0 9  
0 0  0 17 
a D 179 
0 0 7 4  

a 0 0 3 7  
. 3 0 0 0  
a 0 0 4 5  
a 0  0 0 9  

-a0007 
a 0  050  
.O 0 0 1  
a 0 0 0 2  
a 0  0 0 7  
.0002  
00 0 0 7  

- a 0  0 0 0  
. o o o o  
a 0 1 0 8  
a 0  0 8 4  
" -0  

e 237 2 

GH C 
(02  1 

a0790 
0 0 0 6 9  
a 0 0 7 5  
a 0 G75 
.GO39 
. 0 0 0 0  
00003  
m o o 0 2  
. o o o o  
. 0 0 2 1  
m o o 0 1  
a0014 
a 0 0 0  2 
a 0 0 0  I 
a 0  00 I 
a0014 
. 0 0 0 0  
a 0 0 1 2  
a 0 055 
m o o 1 2  
a 0 0 0 7  
a 0 0 0 3  
. 0 0 0 1  
a 0  0 0  3 . 000  1 . 0 0 2 9  
m o o 9 9  
a 0 0 3 4  
a 0 9 3 4  
a 0 066 
0 0 0 1 7  
a 0 046 
. o o o o  
a0475 
a 0 0 4 9  
a0293  
a 0 0 1 4  
a 0 332 
a 0 0 3 2  
a0212 
a 0 0 4 4  
moo10 
00114 
moo21 

O m  
0. . 
0 .  
0. 

a 0 2 8 7  
a 0  256 
" -0 

a 44 75 

GHC 
( T X )  

0 223  
a 0  074 
a 0 1 3 0  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 006  
0 0 0 1 8  
a0027 
0 0 0 2 6  

0 .  
0 .  
0 .  
0 .  
0. 
0 .  

. o o i e  
e o 0 2 2  
a0030 . 0 022  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
O m  

0 .  
. O O O O  
a 0 0 0 1  
. 0 0 0 0  

0 .  
0 .  
0 .  
0 a  

a0028 
a 0  043 
"" 

a 0669 

SHC 
( T Y  1 

.a137 
a0142 
0 0 3 4 3  

0. 
0. 
0. 
0. 
0. 
0. 
0.  
0 .  
0 .  
0. 
0 .  
0 .  

a 0 0 0 4  
a 0 0 0 3  
a O G  1 0  
. a o o 1  

0 .  
0 .  
0. 
0 .  
0 .  
0. 

a 0 0 9 3  
a0004 
m o o 0 4  
a 00 14 

0. 
0.  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
0 a  

0. 
0 .  

. 0 0 0 0  
m o o 0 1  
. o o o o  

0. 
O m  
0. 
0 .  

a 0 0 1 1  
a 0 3  2 6  
" 0 -  

a 0 3 0  3 

GHC NO3E 
( T Z )  DESCRIPTION 

a 0 0 8 1  BASE RNGIOWS S K I R T  
mOG20 OWS/fU INTERFACE 

0 0 3 2  IU IF4S  IYTERFACE 
0. FAS 0 2  B I T L l , + Y  +Z 
0 .  FAS 0 2  B3fL2,+Y +Z 
0.  FAS 0 2  63TL3,oY +Z 
0. F A S  3 2  D ~ T L C , - Y  +t 
0. FAS 0 2  B3TL5,-Y -Z 
0 .  FAS 0 2  B3TL67-Y -2 
0 .  FAS/AH/OQ I F ,  + Y  
0 .  FAS/AH/04  IF,  ti! 
0.  FAS/AM/Ol  IF, - Y  
0. FA5109 I F ,  -Y  -2 
0 .  F A S / 4 Y  IC, - 7  
0 .  F A S I D 4  I F *  +Y -Z 

a0003 AM TUNNE,/SHEAR WB 
a 0002 AM TUNNEL/STS IF 
a 0 0 1 0  H D & / S T S  INTEIFACE 
a 0 0 0 1  MOA 30NEICYL  ITRFC 

0 .  N2  TANK, + Y ,  LOWER 
0 .  N2 TtNK,  +Y,  UPPER 
0. N2 TfiNY, + 2 9  LOWER 
0. N 2  TAYY, + f ,  LYPPES 
0. NZ T4NK -21 LOHER 
0.  N2 TANK, -2, UPPER 

o O O O 3  CM, FWD 3ULKL4EAO 
a 0 0 0 3  C H p  9FT 3ULK-IEAO 
a 0 0 0 2  SH, FWD 3ULK'iEAD 
0 0 0 i B  SM, AFT BULKYEAO 

0. LOWE? 0 LATCH, O A  
0 .  LOWE'? + Y  TRUNNION 
0 .  LOWE? - Y  TRUNNION 
0.  €REP PACCAGE C a G a  

0. A T M  PN 6 9 7  IF,OUTR 
0. A T Y  PN b95 IFpOUTR 
0.  A T M  "N 891 fF,OUTR 
0. ATM PN 2 9 3  IF,OUTR 
0. ATH PN 697 I F p f N N R  
0 a  A T M  PN 495 IF,INNP. 
0. ATH PN 891 IF,fNNR 
0. ATH PN 2 ~ 3  I F p I N N R  

a 0 0 0 0  CHG, - Y  S IDE 
e 0 0 0 1  CMG, +Y S I D E  
a 0 0 0 0  CHG, + X  SIDE 

0. ATH SA5 p P N  1 
0. ATM SAS, PN 3 
O m  ATM SASp PN 5 
0. ATM SAS, PN 7 
0. SPAR CENr ER 

a 0029 GSAICAN ;ENTER 
"" 

a 0 206 
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c-10 

3 R B I T A L  CONF1;URATION  ffOOAL SJSVEV 

ANALYTICAL  IOOES  GENERALIZED MASS CONTRIBUTION SUMHAQY 

ANALYTICAL MODE 10 

A q A L Y T I C A L  FREQUENCY = l a 6 7 O  HZ.  

COMPONENT GHC GM C GM C G I C  GHC GMC 
NLLM E ( O X 1  ( O Y )  (02) ( T X )  (TY1  ( f 2) 

S?/OWS S K I R T /  I ! J / c 4 S  
S-FAS 02 TANKS 
* 0 4 f C T S / A M  
5-4H N 2  TANKS 
C'3?IMnND/SERVICE '430. 
QFPLOYHENT  ASSEHJ-Y 

A T M-7 PAS CENT ER 
4 f Y - G R A f  CAN  CENT:? 

4fM-oACK ,CHGS , 4 0 3 4 s  

s LI Y 

C l o t  
a 0 0 7 0  
a 004 J 
a 0025 
a 0077 

0 0  30 
a 0 8 4 2  
a GI65 
00133 

0"- 

1490 

a G688 
a0113 
a 02 2 6  
a 0 0 2 1  
a I 6 0 8  
00 94 

a C796 
0185  

a 0183 
" 0 -  

a 3913 

05 85 
a 01 90 
a 0066 
a 00 08 
a 0617 

0 0  87 
a 10 13 
a 0195 
a 0169 
" - - 

a 29 30 

a 0 5 7 5  ,.Ci46 . 0 2 3 2  
0 .  c a  0 .  

0. 0. 0. 
a 3 2 6 0  a 0 0 2 9  a 0 0 8 9  

0 .  0 .  0. 
a 0 3 0 1  . o o o o  a 0 0 0 2  
a 0 5 5 8  e 0 0 0 7  0. 
00379 a 0 0 0 8  00041 

a 0 1 0 3  ' a 0 0 1 3  a 0 0 2 6  

" - - "" "" 

a 1 3 7 6  a 0 2 0 2  a 0 3 9 0  

TOT4, GM CONTRIRJTION FOR EACH COMPONENT 

B?/OWS S K I R T / f U f F A S  
6 - F A S  02 TANKS 
M3t / S T S f  AH 
6 - 4 M  N Z  TANKS 
C3JHAND/SEQVICE MOD. 
DE'LOYHENT ASSEYBLV 

A f  1 -SPAR  CENTE? 
A f l - G R A f C A N  CENTER 

4TH-RACK,CtlGS,k-SAS 

2334 
a 5 3 7 2  
a 0474 

0 0 5 4  
a 263 0 . 021 1 
2634 

a 060 9 
061 3 



c-11 
TABLE C-8 

C E N E R I L I Z E O  MASS C3VTRIBUTfONS  9Y  9EGREE O F  FREEDOM 

A Y I L Y T I C A L  MODE 1 0  F?EQUENCY= 1.67 i Z m  

I a0030 
2 m O O 1 1  
1 0 0 1 1  
4 ani137 
5 -.0001 
5 .'I033 
7 0 3 1 3  
8 - m o o 0 0  
9 0 0 1 7  

10 a 0 0 3 0  
11 a 0 0 0 1  
12 0 010 
13 . o o o o  
1 4  0 009 
15 a 0 0 0 5  
16 a 0 0 0 6  
17 0 710 
18 0 014 
19 0 Oil 
PO m o o 0 7  
21 0 0 0 7  
2 2  . o o o o  
? 3  r l o o o  
2 4  0 005  
25  m o o 0 6  
26 a 0 0 1 3  
27 0 0 1 5  
2 8  . 9 021 
?9 0 027 
30 .0010  
3 1  0 0 1 5  
32 a n 0 0 4  
3 3  . o o o o  
34 . c 134  
35  - . 0 0 0 3  
36 0 336 
37 0 047 
38 0 055 
39 - e 0 0 1 3  
40 0 205 
41 - a 0 0 0 2  
42 - a 0 0 0 0  
4 3  0 064 
4b a 0 0 1 1  
45 a 0 0 0 6  
b6 m O O O 1  
9 7  a 3 0 0 0  

L 9  a (I 155 
5 0  a 0 1 3 3  

413 - m o o 0 0  

0 0 -0 

w n  a1490 

. C570 
m O  a 4 0  
00 023 
a 0  0 0 7  
.DO29 
a 0 0 2 7  
e 0  0 0 7  
a 0 0 1 3  
m ' Y  0 3 0  
a 0 0 0 0  
0 0  0 4 3  
a 0  0 0 1  

- e 0 0 0 1  
.OOll 
a0001 
a 0 0 0 2  
a 0 0 1 3  

9 0 6 3  
a 0  1 4 8  
m O  0 0 0  
a 0 0 0 0  
.O 003 
a 0 0 0 9  
.!I007 
e 0  003 
0 0 7 8  

a 0 0 0 3  
m O  044 
a 1 4 8 3  
m C  0 0 1  

- . u  0 0 1  
m0071  
a 0  0 2 4  

0 466 
m0 1 6 0  
a 0 0 2 6  
a C 0 2 f  
a 0  065  

- m o o 1 0  
a 0 0 2 3  
a 0  0 2 2  
m 0  0 0 3  
8 0 0 0 2  
e 0 0 0 5  
e 0 0 0 6  
a 0 0 0 1  
a 0 0 0 0  

- a 0 0 0 0  
m O  1 8 5  
a0103 
00 0 0 

e 391 3 

. 0 4 5 4  
a 0 0 4 1  
a0034 
00014 
a000 I 

0 028 
a 0 0 6 5  
. a 0 6 1  
a 0 0 2 0  
a 0 0 1 6  
. 0 0 0 0  
.a037 . 0 0 9  2 
m o o 0 0  
a 0  00  I 
a 0 0 3  6 
m o o 0 1  
a 0 0 1 4  

0 0 4 5  
a 0 0 0 1  
a 0 0 0 4  
a. 0 00 I 
#I 0 00 0 
a 0 0 0 1  
o O 0 0 0  
r0033 
. o o o o  
- 0 0 1 8  
SO567 
moo42 
0 0 038 
moo07 
. o o o  0 
mol45 
a 0 3 1 7  

- a 0 0 0 1  
a 0 0 8 2  
a 0 1 2 9  
a 0 1 1 7  

0 0 0  3 
a 0  10 4 
a 0  10 2 
000 1 

0 0 0 1 4  
O m  

O m  

O m  

O m  

a 0 1 9 5  
0 169 

-0 0- 

2930 

0 298 
. G  1 0 6  
m C  171 

0 .  
O m  

O m  
0 .  
0 .  
O m  

O m  

0 .  
0 .  
O m  

O m  

0 .  
m o i l 0 8  

0 025 
0 0 4 0  

a 0 0 3 0  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 

a 0 0 3 5  
0 0 0 3 8  
.GO70 
0 0  118 

O m  

O m  
0 .  
0. 
0 .  
0 .  
O m  

0 .  
O m  

0 .  
0 .  
O m  

a 0 0 0 0  
. 0 0 0 0  
. 0 0 0 1  

O m  

O m  

O m  
O m  

m0 058 
0 079 

0- 0-  

10 76 

0 1  8 6  
e0031 
m G 3  29 

0.  
O m  

O m  

0.  
0 .  
O m  
0 .  
O m  
0 .  
0 .  
O m  
0 .  
e 1 1 0 5 3  
m O O O 2  
m O O G 7  
m o o 0 1  

0 .  
0 .  
0.  
0 .  
O m  

0. 
e 0 0 3 2  
a 0 0 0 2  
.0001 
0 0 2 . 2 3  

0. 
0 .  
O m  
O m  

0 .  
Om 
0. 
O m  

O m  
O m  
O m  

O m  
- a 0 3 0 0  
.oono 

0 0 0  0 
O m  
O m  
O m  
O m  

a 0 0 0 7  
m0008 
0"- 

020 2 

a 0 1 4 0  SASE RNGtOWS S K I R T  
a 0 0 4 3  OWS/fU  IVTERFACE 
0048 I U / F I \ S  IVTERFACE 

0 .  FAS 3 2  B3TLI ,+Y +f 
O m  FA5 0 2  BOTL2,+Y +Z 
O m  FAS 0 2  BITL3,-V + Z  
O m  FAS 0 2  B3TL4,-Y +Z 
0.  FAS 3 2  93TL5,-Y - Z  
0. FAS 3 2  B3TL6,-Y -2 
0. FAS/AMlD4  IF, + Y  
I I m  FAS/AM/Dt  IF, + Z  
0 .  FAS/9H/Q4  IF, - Y  
0. F d S l D A  fF ,  -Y  - 2  
0 .  F A S l A H  I F ,  - Z  
0. F A S t D A  I F ,  +Y -2 

0 0 0 6  A M  TUNNE,/SHEAR 118 
a 0 0 0 4  4 H  TUNNE-ISTS IF 
0017 MDA/STS  INTEiFACE 

m o o 0 0  HDA 2ONEfCYL  ITRFC 
0.  N2 TANK, + V I  LOWER 
0 .  N2 T4NKq +VI  UPPER 
0. N2 TI \NK,  + Z ,  LOWER 
0. N2 T 4 N K I  + Z ,  UPPER 
O m  N2 T9NK -7 ,  LOHER 
0.  N 2  T4NKp -2, UPPER 

a 0 0 0 2  CM,  'WO 3ULK iEAO 
moo03 CM, AFT BULK4EAD 
s 0 0 1 5  SM, FWD 3ULK iEAD 
a 0 0 7 0  SM, A F T  BULKHEAD 

0 .  LOWE? D LATC'I, DA 
O m  LOWE? + Y  TRUNNION 
O m  LOWE? -Y  TRUNNION 
0 .  EREP PACCAGE CmG. 
0. ATM PN 6.7 IFSOUTR 
O m  ATH P N  1 9 5  Ic:,OUTR 
O m  ATH PN 8 ,  I IFpOUTR 
O m  ATH PN 293 IFpOUTR 
C .  ATM PN 697 I F P I N N R  
O m  ATH PN 495 I F v I N N R  
O m  ATM P Y  8 . 1   I F p f N N R  
O m  ATH PN 2 9 3  IF,INNR 

e 0 0 0 0  CHG, - Y  S I D E  
0 0 0 1  CHG, +Y S I D E  

a 0 0 0 1  CMG, +X SIDE 
O m  ATH SAS ,PN 1 
O m  A f t 4  'SAS, PN 3 
0. ATH SAS, PN 5 
O m  ATH SaSp PPI 7 
0. SPAR CENlER 

0 0 4 1   G R A / 2  AN :ENTER 
0 " 0  

0 390 



(2-12 

3 q R I T A L  CONF1;URATION MODAL SJRVEY 

ANALYTIC4L YODES G€NERALIZED MASS CONTRIBUTION SUMMARY 

ANALYTICAL MODE 11 

4 Y A L Y T I C A L  FREQUENCY = 2.338 HZ.  

COMPONENT 
HAM E 

qf?/OUS S K I R T / I U / C I S  00037 00483 0 0 0 8 0  
6-FA? 0 2  TANKS .OlOl 0 0 2 4 8  0 0 2 5 1  
qn A / q T S /  AH e 0 0 0 0  01250  a 0 0 0 7  
5 - A M  N2 TANKS a 0 0 0 6  0 0 0 7 8  a 0 0 2 4  

DCDLOYMENT ASSEMBLY a 0 0 6 9  0 0 2 8 6  - 0 0 0 0 6  

4TH-SPAR  CENTE9 o O 0 0 1  e 0 3 3 0  a 0 0 0 0  
&fY- tRA/CAN  CEYTS? e0000 - 0 3 0 3  o O 0 0 0  

SUM 00361 06128 aO?23 

CnHHAND/SERVTCE q O D .  - a  0 0 0 0  a 2101 0 0 0 9  

4TH"'ACK ,CYGS 9 4 - 3 4 s  .0147 . 1 0 4 9  . 13357 

"" 0"- -0 0 - 

01354 . G O 0 0  0 0 3 2 0  
0 .  0. 0 .  

0. 0 .  0. 
0 0 9 7 7  - e 0 0 0 1  e 0 1 1 9  

0. 3 .  0 .  
. o r l o 2  . 0 0 0 5  . 0 0 0 0  
0 0 0 6 5  a 0 0 0 0  0.  
. 0 3 9 3  . 0 0 0 1  .O021 

0 2 2 4 6  e 0 0 0 1  e 0 5 4 1  

0 0 1 5 5  0 0 0 0 1  a 0 0 8 1  

" - - -0" " - 0  

TOT\, GM CONTRIBJTION FOR EACH C3MPOYENT 

B?/OHS  SKIRT/ IU/FAS 
6"AS 0 2  TANKS 
MDh/STS/At l  
6 - 4 M  N 2  TANKS 

DC'LOYMENT ASSEYBLV 

ATM-SPAR  CENTEP 
ATI-GRA/CAY  CEYTER 

C3'IMAND/SERVICI M O D .  

ATW-RACK,CHGS,C-SAS 

a 197 3 
065 0 
1433 

.O108 
3156 
0 3 L 9  
1557 . 3335 
0419 



C-13 
TABLE .c-10 

GEYFRRLIZED MASS CD4TRIBUTIONS 3Y DEGREE OF FQEZOOt l  

N3r)E 
YO a 

1 
2 
3 
4 
5 
5 
7 
9 
9 

1 0  
11 
1 2  
13 
l b  
15 
16 

18  
19  
2 0  
2 1  
2 2  
7 3  
2 4  
25 
2 6  
77 
28 
29 
30 
3 1  
32 
3 3  
34 
2 5  
36 
37 
38 
39 
4 0  
4 1  
42 
c 3  
44 
45 
46 
4 7  
48 
b 3  
5 0  

17 

SUM 

4 N A L Y T f C 4 L  NODE 1 L  FIEQUENCY= 2.34 . ( Z a  

GYC 
( O X )  

a C O O 0  
. o o o o  

a 0 0 2 4  
a 0 0 0 8  

. a o o o  

. 0 0 0 7  
a 0 0 2 3  
a 0 0 3 7  
.O! l33  
a 0 0 1 3  
. o o o o  
a 0 0 2 0  
. 0 0 3 1  . 0 0 0 0  
m O O i l 2  

- . o o o o  
a 0 O D 0  
. 9 0 0 0  
. o o o o  
a 0 0 3 3  
a 0 0 0 3  

0 0 0 0  
. o o o o  . 0 0 0 0  
. o o o o  
a 0 000 . 0 0 0 0  

- a  0 0 0 0  
- . o o o o  

m o o i 1 0  
a 0 0 3 4  
a 0 035 

- . o o o o  
-.ooi12 . 0 0 1 1  

a 0 037 . 0 018 
. 0 0 0 1  . 0 029 . 0 0 2 2  
. 0 0 1 0  

a 0 0 0 6  . 0 0 0 0  
. 0 0 0 1  
. 0 0 0 1  
moo02 
. 0 0 0 1  
e 0 0 9 1  
. 0 0 0 0  

. a 0 0 9  

-"- 
0361 

GUC 
(DY)  

a 0  3 6 3  
- a 0  0 0 0  

.a002 
- . I i o o 9  

a0017  
. 0 0 1 7  

- . o o o o  
a 0 0 8 0  
a 0  1 3 4  
a 0 0 1 3  
.OOll 
. @ 0 1 9  
a0012  
a 0  055  

.OOll 
a @  126 
a 0 4 0 6  
a 0 7 0 6  
a0004  
a 0 0 1 1  
m o o 0 2  
. o o o o  
. 0 0 2 2  
a 0  0 4 0  
a 0 6 1 2  
00143 
00 041 
a1305 
m O  299 

- m o o 1 0  -.I) 004 
. 0 0 0 1  
.0120 
00 1 1 5  
00203 
m r !  4 7 9  
a 0 0 0 2  
.O 00 I 
a 0 0 1 3  . 0 064 
a 0 0 0 8  
. D O 0 9  
a 0 0 3 1  

a 0 0 0 1  
moo02 
. 0001  
e0330 
a0303  

. n o 0 7  

. a o o 1  

- 
a 6 1  2 8  

GM C 
( D Z )  

. O O O l  
- . o o o o  . 0 00.1 

0 0 0 7 6  
a 0 0 2 8  
a0015 
a 0 0 5 4  
a 0 066 
.Ob11 
- 0 0 3 6  
. G O O  0 
a 0 0 4 3  

- a 0 0 0 2  

. 0 0 0 1  

. o o o o  

.0001 . 000  2 
a 0 0 0  3 
.OOll . 0 0 1  2 
.0030 
. o o o o  
a 0 0 0  0 
. o o o o  
mO006 
a 0 0 5 5  

-.OD00 
- m o o 0 1  

a 0 0 0  0 
- a 0 0 0 3  
- a 0 0 0 3  

a 0 0 0  0 
a 0 0 1 9  
e 0 0 8  2 
a0099 
a 0 0 1  1 
a 0 0 1 4  
0 0 0 1 4  
a 0 0 5 5  
.OOll 

a 0 0 3 1  
.OD00 

. o o o a  

.a022 

0. 
0. 
0 .  
0 .  

. o o o o  

. 0 0 0 0  - - " 
0 7 2 3  

GHC 
( T X )  

0 0 5 6 1  
a 0 1 8 0  
a0313 

0. 
0 .  
0 .  
0 .  
0 .  
0. 
0 .  
0 .  
0 0  
0 .  
0 .  
0 .  

a 0 0 1 7  
a 0 0 5 8  
a 0 046 
a0033  

0 .  
0 .  
0 .  
0. 
0. 
0 .  

a 0 0 8 8  
a 0 1 3 7  
i! 258 
G 394 

0. 
0 .  
0 .  
0 .  
0. 
0. 
0 .  
0. 
0 .  
0 .  
0. 
0 .  

. D O 0 1  
a 0 0 0 1  
moo01  

0 .  
0 .  
0 .  
0 .  

0 065 
a 0 093  
-0" 

a 2246  

'JI.1C 
( T Y )  

. 0 0 0 0  
- .0000  

. 0 0 0 0  
0 .  
0. 
0. 
0. 
0. 
0.  
0.  
0. 
0 .  
0.  
0. 
0. 

mOOJ0 
m 0 0 0 C  
. o o o o  
a O O J 0  

0. 
0 .  
0 .  
0 .  
0 .  
0. 
- . 0 0 0 0  

a o o o c  

. o o o c  
-.0001 
0. 
0. 
0. 
0. 
0. 
0 .  
0.  
0 .  
0. 
0 .  
0. 
0. 

m000G 
. o o o o  
. o o o o  

4. 
0.  
0. 
0 .  

. 0 0 0 0  

. 0 0 0 1  
-0 u - 

a 0 0 9  1 

GHC 
(TZ)  

. 0 1 8 2  
a 0 0 4 4  

0094  
0. 
0 .  
0. 
0 .  
0 .  
0 .  
0. 
0.  
0. 
0. 
0. 
0 .  

0 0 1 0  . 0 0 0 8  
a 0066 -. 0 0 0 2  

0. 
0 .  
0 .  
0 .  
0 .  
0. 

a 0 0 0 5  
- 0  0 0 0 3  

0023  
a 0 0 9 3  

0 .  
0. 
0. 
0 .  
0. 
0. 
0. 
0 .  
0.  
0 .  
0 .  
0. 

0 0 0 0  . 0000 
0 0 0 0  

0. 
0. 
0. 
0. 
0 .  . 0 0  2 1  - ..I - 
0 0 5 4 1  

NODE 
DESCRtPTION 

BASE  RNGIOWS S K I R T  
OWS/IU  INTERFACE 
IU /FAS  IVTERFACE 
FAS 3 2  B3TLl ,+Y + Z  
FAS 0 2  BITL2,+Y +Z 
FAS 0 2  B3TL3,-Y +Z 
FAS. 0 2  83TL4,-Y +Z 
FAS 0 2  BJTL5,-Y - Z  
FAS 3 2  B3TL6,-Y -2 
FAS/AH/DI\ IF, +Y 
FAS/API/D4 IF ,  +Z 
FAS/AH/OB  IF,  - Y  

FAS/DA I F ,  -Y - Z  
FAS/4M I' -2 

FAS/OA I F  +Y - 2  
A M  TLINYE;/%HEAR WB 
AH TUNNE./STS I F  
H 0 4 / S T S   I N T E i F A C E  
MOA ZONEICYL  ITRFC 
N2  TANK, + Y ,  LOUER 
N2  T4NK, +Y, UPPER 
N2 T 4 r J Y p  4 7 ,  LOWER 
N2  TPNK9 + Z ,  UPPER 
Y 2  T4NY - 2 ,  LOWER 
N2  TPNK, - Z ,  UPPER 
C H I  FWD 3ULK iEAD 
C t l ,  9 F T  3ULKYEAD 
SM7 FWD BULYYEAD 
SH, AFT  3ULYiEAD 
LOWER 0 LATCY, DA 
LOWE? +Y TRUNNION 
LOWE? - Y  TRUNNION 
€REP PAC<RGE  CaGa 
ATH PN 6 9 7  IFYOUTR 
ATM PN k,!? IFgOUTR 
LITH PY 891 IFpOUTR 
ATH PN 293 IFpOUTR 
ATH PN 6 9 7   I F 9 I N N R  
L\TH PN 495 rF,INNR 
A T M  PN 891 I F , I N N R  
ATY PN 293 IF,XNNR 

CYG,  - Y  sInE 
CMG,  + Y  SIDE 
CYG, +% SIDE 
ATH  SAS ,PN 1 
ATH SASp PN 3 
ATH SnSs  PH 5 
ATH SAS, PN 3 

SPAR CEYTEQ 
CRAfCAN :ENTER 



C-14  

3 R B I f A L  C0NFI;URATION MOOAL SJRVEf  

ANALYTICAL  1ODES  GENERALIZED MASS CONTRIBUTfON SUMMARY. 

ANALYTICAL MODE 12 

4 N A L Y T I C A L  FRZQUENCY = 3.151 HZ. 

9Q/OWS S K I R T / I U / F \ S  0 0 1 9  GO02 
5-PAS 02 TANKS 0 0 2 7  e 0 0 1 2  
Mr)A/STS/ AM 0 0 0 8  0 0 0 3  
5 - A M  N2 TANKS 0010 0 0 0 1  

r)FPLOYMENT  ASSEM3-Y 0 0 0 4  3240 

ATY-qPAS CENTEP a 0 0 0 7  0 0 0 0 3  
ATY-GRAICAN CENT:? a 0 0 0 6  a 0 0 0 2  

S U Y  0 2 6 8  a 0 2 9 8  

CnYMfiNO/SERVICE c1300 0 0 2 7  a 0 0 0 8  

4TH-oACK ,CMGS,4-S4S 0159 0 0 0 2 6  

"" "" 

0155 
00 45 
1875 

a 00 20 
56 2 9  

a 01 37 
a 20 5s 
a 0476 
a 04 2G 
"" 

88 11 

0 0 3  2 5  

O O J  0 1 

. 010 1 

. o o o o  

. 0 0 0 2  
a 0 3 0 2  

a 0 1 3 0  

J .  

0 .  

0 .  

" 9 - 

TOT4, GH CONTRIR9TTON  FOR EACH COHPO\(ENT 

B i I O W S  S K I R T / I J / F A S  
6"AS 0 2  TANKS 
M D 1  /STS/AM 
6 - A M  N 2  TANKS 

DE'LOY MENT ASSEYBLY 

ATl-SPAR CENTE? 
ATJ-GRAICAN CEYTER 

C3qHAND/SERVICE MOD. 

ATY-RACK,CYGS,i-SAS 

a 0 1 0 4  0 0 0 0  

00221 - 0 0 0 0 0  

0 0 1 2 1  0 0 0 0 2  

0 .   0 .  

0 .  0 .  

0 .  0 .  

a0018 0. 
a 0 0 2 5  - a 0 0 0 0  

. o o a 1  . o o o o  

"" " - 0  

0 4 9 0  0 0 0 3  



c-15 
TABLE C-12 

GENCSALIZEO MASS C3YTRTBUTfONS BY OEGREE OF FREEDOM 

A?(ALYTICAL MODE 1 2  FiEQUENCYZ 3 a  I S  4 Z a  

1 . a  0 0 0  2 
2 . O O O l  
3 a 0 0 0 1  
4 a 0 0 0 0  
5 a 0 0 0 4  
6 a r J 0 0 5  
7 a 0 0 0 0  
!3 a 0 0 0 4  
9 eo012  

1 0  a 0 0 9 1  
11 e 9 007 
1 2  a 0 0 0 1  
13 a 0 0 0 0  
14 a 0 0 0 6  
1 5  0 0 0 0  
1 6   a 0 0 0 2  
1 7  a o a O 3  
1 9  a 0 0 0 2  
19 a 0 0 3 2  
PC . o o o o  
21 . 0 0 0 0  
2 2  a 9 O J l  
2 3  aDOJ1 
2 4  0 004 
? 5  a 0 0 3 3  
26 a 0 0 0 6  
27 . o o o a  
29 a 0 0 0 5  
29 a 0 0 0 8  
30 - a 0 0 1 3 1  
3 1  a r J O O 4  
32 .0001 
33 a 0 0 0 0  
3 4  a 0 0 0  2 
35  a 0 0 0 6  
36 a 0 0 0 3  
3 7  a 0 0 0 3  

39 e 0 019 
b0 e 0 0 5 7  
4 1  e 0 0 2 5  
42 a 0 0 3 7  
43 a 0  0 0 8  
44 e o 0 1 0  
c5 - . o o o o  
b 6  - e 0 0 3 0  
47 a00114  
49 a 0 0 9 5  
49 a0007  
F o  a 0 0 0 5  

3a  a0012 

-0" 

SUM 0268 

a 0 0 0 0  
- a 0 0 0 5  
- a 0 0 0 0  

a 0 0 0 0  
a 0 0 0 0  
a 0  0 0 5  
. 0 0 0 1  

' e o 0 0 2  
a 0  004 

-.o 0 0 0  
a @  0 0  1 

- a 2 ) 0 0 0  
a 0  0 0 0  
a 0 0 0 0  
a 0 0 0 5  
a 0 0 0 0  
a 0  0 0 3  
e o 0 0 1  
a 0 0 0 2  
a 0 0 0 0  
a 0 0 0 0  
a 0 0 0 0  
a 0 0 0 0  
. o o o o  
a 0 0 0 0  
a 0 0 0 3  
.0002 
. o o o o  
e 0 0 0 3  
a 0  0 0  3 
a 0  1 2 2  
a 0 1 1 4  
a 0 0 0 0  
a 0  0 0 7  
a 0 0 0 6  
a 0 0 0 2  
e o 0 0 1  
a0003 
a 0  0 0 0  

- a @  00 1 
a 0 0 0 1  
a 0 0 0 0  
e o  0 0 0  
a 0  0 0 0  

- a 0  0 0 0  
- . o o o o  

a 0 0 0 4  
a 0 0 0 5  
a0003 
a 0 0 0 2  
"" 

a 0298 

a0133 
a 0 0 0  1 
a 0 0 0 0  
a 0 0 0 0  
a 0 0 0 4  
a 0 0 1 4  
.OOll 
a 0 0 0  8 
a 0 0 0 8  
a 0 0 0 0  
a 0 0 0 9  
a 0 0 0 8  

- a 0 0 0 0  
a 0 0 0 4  

- . o o o o  
a 0 0 0 2  
a0078 
a 0 5 5 0  
1246  

a 0 0 0 0  
a 0 0 0 3  
a 0 0 0  2 
a0007 
a 0 0 0 2  
a 0 0 0 7  
e 142  8 
a 0 6 3 1  
a0237 
a1333 
a0123 
moo11 2 

- a 0 0 0 1  
e 0 0 1 4  
a 0 4 8 0  
a 0 2 5 5  
a0153 
e0158 
a 0 4 2 4  
a 0 1 2 5  
a0128 
a 0 1 4 2  
a 0 0 0 4  
a 0 0 6 5  
a 0 0 4 0  

0 .  
0. 
0 .  
0 .  

e 0 4 7 6  
a 0 4 2 0  - - " 

a 86  I1 

a0013  
a 0 0 0 4  
a 0 0 0 8  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
O m  
0 .  
0 .  
0 .  
0 .  
0 .  

a 0 0 0 0  
a 0 0 0 0  

- a 0 0 0 0  
.[1001 

0 a  
0 .  
0 .  
0 .  
0 .  
0 .  

a 0 0 1 1  
a 0 015 
a 0 5 1 3  
a 0 0 6 1  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
O m  
O m  
- . 0 0 0 0  
- a 0 0 0 3  

a G 0 O i l  
0 .  
0.  
0 .  
0 .  

a 0 0 0 2  
. 0 0 0 2  
"0.. 

a 01 30 

a 0 3 6 0  
a G O  15  
a 00  30 

0. 
O m  
0. 
0. 
0 .  
0 .  
0.  
O m  
0.  
0.  
0.  
0. 

a 0 0 0 9  
a 0 0  18 
a C l 5 9  
a 0 1  2 5  

0. 
0.  
0 .  
0 .  
0. 
0. 

e 0 0 0 8  
- e 0 3 0 5  

a 03 28 
a 0 0 9 0  

0 .  
0 .  
O m  

0. 
O m  

0.  
O m  
0. 
O m  

0. 
0 .  
Om 
- . O O J O  

a O l i O 1  

a 0 0 0 0  
0. 
0. 
0 .  
0 .  

a 0 0 1 8  
0 0  25 
"" 

a 049 0 

a 0 0 0 0  8ASE RNGIOWS SYIRT 
e 400a O W S I I U  INTERFACE 
a 0 0 0 0  f U / F 4 S  INTERFACE 

3 .  FAS 0 2  B3TLI,+Y +Z 
F l l S  02  B3TL2,+Y +Z 

0 .  FAS 32 BlTL3,-Y +Z 
0. FAS 0 2  B3TL4,-Y + Z  
0.  FAS 0 2  B ~ T L ~ , - Y  -2  
0.  FAS 02 83TL6,oY - 2  
0 .  FASlAMID4 I F ,  + Y  
0. FAS/AH/D4 I F ,  +Z 
0 .  FAS/A9/04  I F  9 - Y  
0. FASIDA I F ,  - Y  -2 
0 .  F A S I 9 W  1 ' 9  ' - 2  
0 .  FAS/DA t F ,  + Y  - Z  . 0 0 0 0  A M  TUNNE,/SHEAR WB 

a 0 0 0 0  A M  TUNNELISTS I F  
0 0 0 0  M D A I S T S  INTE3F'ACE 

- a 0 0 0 0  Y O A  CONEICYL  ITRFC 
0. N2 T 4 N K ,  +Y, LOWER 
0. N2 T L N K ,  +Y, UPPER 
0 .  N2 TAN<, + Z ,  LOWER 
0 .  N2  TANK, +Z, UPPER 
0 .  N2 T P N Y  - Z v  COWER 
a. N 2  TINK,  - Z ,  UPPER 

e 0 0 0 0  CM, 'WD 3 U L K i E 4 0  
- a 0 0 0 0  CM, A F T  3ULKiEAD 
- e 0 0 0 0  SM, 'WD SULK4EAD 

a 0 0 0 2  SH, AFT  BULKYEAD 
0. LOWEQ 0 LATCH, 0 4  
0. LOWEP +Y TRUNNION 
0. LOWE? -Y TRUYNION 
0. EREP PACKAGE C a G a  

O m  A T M  PN 6 9 7  IF,OUTR 
0 a  ATH PN C 1 5  fF,OUTR 
O m  A T Y  PN 891 IFDOUTR 
O m  ATfl PN 293 fF,OUTR 
0 .  A f M  P N  697 I F g I N N R  
0.  A T M  PN 4,s I F s f N N R  
0.  A f M  PN 8 9 1  I F s I N N R  
0. ATM PN 293 I F B I N N R  

0 0 0 0  CHG -Y  S,IOE 
a 0 0 0 0  CPlG, +Y S I O E  
a 0 0 0 0  CHG, + X  SIOE 

0. ATH SfiS ,PN 1 
O m  A T M  SASp PN 3 
0 .  ATM SAS, PN 5 
O m  A T M  SAS,  PN ? 
0 a  SPAR CEYfEQ 
- e  0 0 0 0  GRA/CAN :€NTER - -0- 

a 0 0 0 3  
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C-16 

3 1 B I T A L   C O N F I S U R A T I O N  HOOAL SLJRVEI 

ANALYTICAL MODES GENERALIZED MASS CONTRIBUTION SUMMARY 

ANALYTICAL HOOE 13 

4 J A L Y T I C A L  FREQUENCY = 3.532 HZ. 

COHFONENT 
NAME 

9p/OWS S K I R T / I U / c l S  . I! 0 0 1  
6-FLIS 0 2  TANKS . o o a o  
YrJ A/STS/ AH . 0 0 0 0  
5 -  AY N2 TANKS . o o o i l  
COHMAND/SERVICE 4(30. moo01  
aEPLOYMENT  ASSEHS-Y  -.0001 
ATY-OACK ,CHGF,C-S\S 0 0  32 
4fY-SPAR CENTER . 0 0 0 0  
LTY-GRA/CAN  CEVTER 0 0 0 0 0  

5UY 0 0  34 
"" 

0 0 6 4  
0 2 6 1  
00 O f  
00 1 4  
00 3 1  
0058 
0073 
00 07 
0 0  07 
" - - 
05 2 1  

09 66 
0248 
0048  . 00 12 
0 0  7 2  . 00 1 0  . 0 0 9 1  
00 0 4  
0003 -" 
0555 

0 0 8 0 2  0 0 0 0 3  o O 0 0 1  
0. 0. 0. 

0 .  0. 0 .  

0. 0. 0. 

00314 . 0 0 0 1  0 .  
0 0 0 1 9  e 0 0 0 2  0 0 0 0 8  

.Oil17 0 0 0 0 3  . D O 0 1  

e 8 5 1 4  0 0 0 0 5  . O O U O  

.OJOO . o o o a  . o o o o  

" - - "" "" 

0 8 3 6 6  e 0 0 1 4  .DO10 

TOT4, GM CONTRIBJTION FOR EACH COMPONENT 

R I / O W S  S K I R T / I U / F A S  
6"AS 0 2  TANKS 
H09 /STS/AH 
6 - A M  N2  TANKS 
COJHAND/SERVICZ MOO. 
DEPLOYMENT ASSEMBLY 

ATI-SPAR CENTEP 
Afq-GRA/CAN  CEVTER 

ATY-RACK~CHGS,k-SAS 

. 3937 
05J9 
0 0 t 5  
DO27 
8 1 2  3 

000'97 
0137 

e 0 0 2 6  . o o c o  



C-17 
TABLE C-14 

CEYFRALIZED MASS C3YTRIBUTTONS B Y  WGREE OF FREEDOM 

NOD? 
V O .  

1 
3 
3 
4 
5 
6 
7 
R 
9 

18 
11 
1 2  
13 
14 
15 
15  

1 p  
19 
25 
2 1  
22 
2 3  
2 4  
35  
26 
2' 
38 
29 
30 
3 1  
3? 
33 
34 
3 5  
36 
37 
39 
39 
40 
b l  
42 
43 
4 b  
b S  
46 
47 
4 0  
49 
5 0  

SUM 

17 

4 N I L Y T I C A L  MODE 1 3  F'IEQUENCY= 3053 i t .  

GYC 
( O X )  

. O O O Q  
a 0 0 0 0  
. r Jo00  

- . o o o o  
- . o o o o  

. G O 0 0  

.')(900 
. o o o o  
. O O ! ) E I  
.0031 
. 9 0 0 0  
m u 0 0 0  
0 9  0 0 0  

. 0 0 0 0  
o 0 0 0 0  
. ? O O O  
. o o o o  
. 0 0 ~ 0  
a 0 0 0 0  
. 3 0 0 0  
a 0 0 0 0  

a 0 0 0 3  
. f l o o o  . 0 0 0 0  
.0030 . 0 000 

- . o o o o  
- e 0 0 0 1  
- .oooo - . rJ 0 0 0  
- . o o o o  

a 0 0 0 5  
m O O O 6  
0 0 0 0 3  

- 0  Q O O O  
0 0 0 1 3  
. o o o o  
. 0 0 0 1  
0 0 0 0 3  
. 0 0 0 1  
. o o o o  

- . 0 0 0 0  
. 0 0 0 0  
e 0  0 0 0  
e 0 0 0 0  
. 0 0 0 0  
. o o o o  

b 0 000 

8 3 0 0 0  

8 0 0 0 ~  

"" 

0 0 0 3 4  

GMC 
( O Y )  

.0002 
00 0 0 1  
e 9 0 0 2  
e 0  0 22 
e U  0 6 8  
00063 
.c  0 2 1  
.G 023 
e9064  

- . c o c o  
e 0  0 4 1  -.!! 0 0 0  
0 0  0 0 1  
a0018 
. 0 0 0 1  
a 0 0 0 0  
0 0  0 0 0  

m O O O 4  
0000G 
.O 0 0 0  
.O 0 0 5  
. 0 0 0 2  
a 0 0 0 6  
. 0 0 0 2  

a 0 0 0 7  
- .oooo 

0 0 0 1 3  
e o 0 3 1  
a 0  0 0 2  
.DO02 
e0023  
. o o o o  
.0002 

0 0 0 2 8  
0 0  0 2 6  
. 0 0 0 ?  
. O  0 0 1  
. a 0 0 0  
. 0 0 0 1  
. 0 0 0 0  
.3 0 0  0 

- 0 0  0 0 0  
. 0 0 0 0  
. 0 0 0 0  
. 0 0 0 0  
a 0  0 0 7  
0 0 0 0 7  

.a 00 1 

. o a i l  

b o  0 0 9  

". - - 
a O*  2 1  

CY C 
(02  1 

. 0 0 0 1  
- . o o o o  . 0 0 0  I 

i o 0 8 3  
0 0 0 3 4  
e0014 
.0032 
. 0 0 5 2  
0 0 0 1 3  
moo30 
.0001  
a 0 0 3 1  
e 0 0 0  I 
m o o 0  1 
. 0 0 0 2  
a O O C  I 
a 0 0 0 4  
e 0 0 1 7  
00027 
e 0 0 0  7 
m O O O 4  . 0 0 0  0 
. o o o o  
moo0 0 
. o o o o  
e 0 0 1  3 

- .0001 
- e 0 0 0 5  

e 0 0 6 5  . 0 0 0  2 
.a 0 0 0  5 
.0002 
a 000  1 
e0015 
e0006 
00023 
0 0 0 3 1  
a0014 
e 0 0 0  2 
.DO17 
. 0 0 0 1  
.0002 
.0010 
. 0 0 0 0  

0 .  
0. 
0 .  
0 .  

. 0 0 0 4  
a 0 0 0  3 
"" 

0555 

GMC 
( T X )  

0 6 4 2 0  
a0139 
0 243 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0 .  
0 .  
0. 
0. 
0 .  

. 0 0 0 1  
0 0 0 0 1  
0 9 0 0 6  
m O O O 8  

0 .  
0 .  
0 .  
0 .  
0. 
0 .  

0 7 4 9  
1144 
2463 
3658 

0 .  
0 .  
0. 
0.  
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

. o o o o  

. o o o o  

. 0 0 0 0  
0 .  
0 .  
0 .  
0 .  

0 0 0 1 4  
. D O 1 9  
"" 

8 8 6 6  

:MC 
( T Y )  

a0322 
. o o o c  . 00.3 I 

0 .  
0 .  
0.  
0 .  
0 .  
0. 
0 .  
0.  
0. 
0. 
0 .  
0 .  
eI1000 
. o o o o  
a0003 
. o o o o  

0. 
o m  

0.  
0 .  
0 .  
0 .  . 0 0 0 1  
- . o o o o  
.OOOl 
. O O U 4  

0. 
0 .  
0. 
0. 
0. 
0 .  
0 .  
0. 
0 .  
0. 
0 .  
0. 

. o o o o  

. o o o o  

. o o o a  

0 .  
0. 
0 .  
0. 

a 0 0 0 1  
. 0 0 0 2  
"" 

0 0 0 1 4  

GMC 
( T Z )  

.i1000 . o u o o  . 0 0 0 0  
0. 
0. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0.  
0 .  

a 0 0 0 0  
a 0 0 0 0  
e o 0 0 1  . 0 0 0 0  

0. 
0 .  
0. 
0 .  

0 .  -. 0003 . 0 0 0 0  
0 0 0 0  
0 0 0 0  

a .  

0 .  
0. 
0. 
0. 
0. 
0. 
o m  

0. 
0 .  
0. 
0. 
0. . 0 0 0 0  . 0 0 0 0  . 0 0 0 0  
0. 
0. 
0 .  
0. 
0. . 0 0 0 8  - -0 0 . 0 010 

NO)€ 
D E S C W P T I O N  

BASE RNGlObfS SKIRT 
OWS/IU  INTERFACE 
I U l F 4 S   I V T E R F A C E  
FAS 0 2  B3TLI ,+Y +Z 
FAS 0 2  03TLZ,+Y +Z 
FAS C)Z B3TL3,-Y +Z 
FAS 3 2  RITi.b,-Y +Z 
FAS 3 2  63TL5 , -Y  -2  
FAS 32 R3TL5,-Y  -Z 
c A S / 4 H / C \  IF, + Y  
FAS/4H/D \  I F ,  +Z 
F A S / A Y / O ?  I F ,  - Y  

FLIS/DA I F ,  - Y  -Z 
FILS/AY I F 9  -2 

F q S I D A  CF, + Y  -2 
AH TUNNE,/SHE4Q WB 
AM TUiqNEL/STS fF 
MUA/S f S  r N TEqFACE 
HOP, = O N E / C Y L  I T R F C  
N2 TAN<, + Y ?  LOWER 
N2 P 9 N K p  + Y ,  UPPER 
N i l  ','ANK, + P r  LOWER 
h(2 f 4 N Y 9  +Zr UPPER 
N 2  T A N K  -2, LOWER 
N2 T 4 N K p  - 7 ,  UPPER 
CHI FWD 3 U L K 4 E A D  
CM, 9FT  3ULK4EAD 
SM, 'WO 3 U L K d E 4 D  
SH, AFT  3ULKYEAO 
LOWE? 0 ,ATCi, DA 
LOWE? +Y TRUNNION 
LOWE? - Y  TRUNNION 
EREP PAC<AGE C o t .  
ATH PN 69 7 IFpOUTR 
ATW PN 495 IFVOUTR 
ATH PN 891 IFpOUTR 
ATH PY 2 9  3 IF,OUTR 
ATM PN 697 X F t I N N R  
ATH PN 495 I F p I N N R  
ATH PN 8 9 1  I F v I N N R  
A f M  PN 293 I F p f N N R  

CHG, - Y  S I D E  
CMG, + Y  S I D E  
CHG, +X SIDE 
ATH SAS  (PN I 
ATH S'AS, PN 3 
A f M  SAS, PN 5 
ATM SAS, PY 7 

SPAR CENTER 
GRAICAN  2ENTER 



C-18 

9RBITAL  C0NFf ;URATION MODAL SJRVEY 

ANALY TICAL  \ (ODES  GENERALIZED MASS CONTRIBUTION SUHHARY 

ANALYTICAL MODE 14 

AVALYTICAL FREQUENCY = 4.323 HZ. 

COMPONENT 
NAME 

BQ/OWS S K I R T / I U / F A S  a 0 3 0 4  
;-FA? 02 TANKS a 0 0 1 4  
YT)A/STS/AM a 0 0 0 1  
6-AH  N2 TANKS o o a o  

QFPLOYMENT  ASSEMS-Y a 0015 

4fV-PPAQ CENTER a 0 0 0 0  
ATM-sQA/CAN  CEYTEP a 0 0 0 0  

S I I H  a 1041 

C@YYLNO/SERVICE \ ( ) D e  a 0 0 0 0  

ATM-PACK ,CMGS , ' t - S \ S  a I O  07 

00" 

a 0 1  33 
a 0 0 5 1  
a 0419 
a 00 07 
1180 

a 0 0 5 8  
a 3 1   9 1  
a 0007 
a 0 0 0 2  

a 50 49 
" - - 

a0018 a 0 1 7 7  m 0 0 0 t  a0052 
a 0049 0 a 0. 0 .  
a 0 0 0 0  a 0 5 0 4  - a 0 0 0 0  0 0 0 5 6  
0 0 0 0 3  O a  O m  0 .  
. o o o o  . a 1 4 2  - . G O O O  . e o b t  
a 0 0 3 1  O a  0 .  0. 
a1737 a 0 3 1 1  - a 0 0 0 0  a000!, 

- a o o o c  aiJi37 - 0 0 0 0 0  0 .  
- a 0 0 0 0  e 0 3 5 4  a 0 0 0 3  a 0 5 6 6  
"" " - - " - 0  "" 

a1839 a 1 2 2 4  a 0 0 0 3  a 0 9 5 5  

TOT4, GM CONTRIBJTION F O R  EACH COMPO'4ENT 

W!/OUS S K I R T / I U / F A S  
6 -FAS 0 2  TANKS 
M D l  / S f S / A H  
6-9fl N 2  TANKS 
CO\(MANO/SERVTCE HOD* 
OEPLOYMENT ASSEMBLY 

ATM-SPAR  CENTE? 
AT\(-GRA/CAN  CENTER 

ATq-RACK,CMGS,b-SAS 

0 5 3 9  3 
a 0 1 1 4  
a 0 4 9  0 
a 001 1 
a 127 Q 
a 0 1 3 3  
a 5 9 i  9 
a 0 4 i 5  
a 1 2 4 5  



c-19 
TABLE C-16 

GEYCDALIZEO MASS C3VTRIBUTION5 !3Y X G R E E  OF FSEEDOY 

Ah(LLYTIC4L  MODE li FPEQUENCY= 4.32 if. 

I 
2 
3 
4 
5 
6 
7 
8 
9 

1 G  
I1 
1 2  
1 3  
1 4  
15  
16 
1 7  
I 8  
1 9  
20 
2 1  
22  
23  
2 4  
75 
26 
27 
38 
39 
30 
31 
12 
33 
34  
31; 
36 
3 7  
38 
39 
40 
+I 
b2 
4 3  
44 
45  
t 6  
5 7  
40 
5 9  
5 0  

1 

SUM 

0 0 0 0 0  
.rJ000 
. o o o o  

. r l001  
- 0 0 0 0 0  

a Q 0 0 4  
. u 0 0 3  

0 0 0 0  
.0001 

.00112 
-.TJooo 
.0000 
0 0030 
.000il 
0 0 0 0  

0 0 0 0 0  
0 0 0 0 0  

0 0 0 0  
. u o o o  
.ooor3 
0 0 0 0 0  
0 0 0 0 0  
0 0 0 0 9  
0 0 0 0 0  

- 0 0 0 0 0  
- 0  11000 

0 0 0 0 0  
.0009 
o Q 0 0 6  
. o o o o  
00003 . 0 180 
0 0 186 
a 0 0 6 2  . 0 1 2 7  

0 166 
a0113  

-e0015 
0 0 0 4 3  
0 0 072 
. 0 0 0 1  
0 0 019 

0 016 
0 0 1 9  

0 0 Oil 
. o o o o  
. o o o o  

. a 0 0 7  

. o n 0 0  

. a 0 0 0  

"" 

1 0 4 1  

0 0  1 1 2  
a 0 0 0 5  
. 0001  
0 0  0 0 5  
0 0 0 2 3  
a 0 0 1 9  
0 0 004 

0 0 0 0 0  
.0000 
.9012 
. o o o o  
.0001 
0 0 0 0 2  

- 0 0 0 0 0  
. n o 0 0  
0 0 0 0 1  
a 0 0 8 5  
0 0  333 
0 0 0 0 0  
. o o o o  
0 0 0 0 3  
00002 
0 0 0 0 1  
a 0  0 0  I 
0 0 4 8 4  
.? 2 8 7  

. g o 0 3  

0 1 1 8  
a 0 2 9 1  
0 0 0 5 0  
a 0 0 0 3  

- . o o o o  
a 9 0 0 6  
a 0  147 
a 0 0 0 3  
. C  a 35 
0 0 226  
a1814 

0 3 5 4  
0 0  075 .I! 249 
.a 1 0  1 
09 100 
0 0 0 1 7  
0 0 0 1 9  
a 0 0 1 6  
a0019 
00014  
a 0  0 0 7  
moo02 
" 0 - 
50 4'3 

.a00 0 - . o o o o  

. o o o o  

. 0 0 1 2  
a 0 0 0 5  
0 0 0 0 3  
a0009 
0 0 0 2 0  
0 0 0 0 1  
0 0 0 0 5  
0 0 0 0  0 
m.0 00 8 
0 003 4 
a 0 0 0  0 
1 0 0 0  0 
I O O O O  
II 0 00 0 
.I 0 00 0 
. IG090 
IO00 2 
b o o 0 2  
IO00 0 

.0(100 
0 0 0 0 0  

- . o o o o  
0 0 0 0 0  

- .oooo 
0 0 0  0 

. o o o o  
a0016 
a 0 0 1 5  

000 0 
a 0 0 2 5  
a0435 
0 0 342 
0 0 045 

0 045 
00187 

0 3 0  8 
a O O C 9  

D 0 0 0  0 

0 0 1 3 1  
a0148 
.O 0 0  1 

0 .  
0 0  
0 .  
0 .  - .ooo 0 
- . 0 0 0 0  

I S  39 
" 00 

a 0 0 9 4  
a 0 0 3 1  
e 0 0 5 2  

0 0  
0 .  
0 0  
0 .  
0 .  
0 0  
0. 
0 0  
0. 
0 0  
0 0  
0 .  

o O O G 2  
00004 
r o o 0 9  

-.0001 
0 0  
0 0  
0 .  
0 .  
0 .  
0. 

. C O O 5  
0 0 0 0 8  .ff 0 1 1  
.0018 

0 .  
0. 
0 .  
0. 
0 .  
0. 
0 .  
0 0  
0 0  
0 .  
0 0  
0 0  

a 0 0 0 2  
0 0 0 6  

a 0 5 0 3  
0 0  
0. 
0 .  
0 .  

a 0 4 3 7  
' 00554 

1224 
"" 

- a 0 0 0 0  
0 0 0 0 0  
. o o o o  

0 0  
0 0  
0 .  
0 .  
0. 
0. 
00 
0 0  
0. 
0. 
0. 
0. 
- . ' )do0 

a 1 1 0 3 C  
- . 3 U 3 0  
-0J000 
0. 
0.  
0 0  
0. 
0 .  
0 .  
- . o o o o  

. o i l 0 0  

.o i Joo  
- . oooo  
00 
00  
00  
0. 
0 .  
0 0  
0. 
0 .  
0. 
0. 
0. 
0. 
- 0 0 0 0 0  
- .oooo 

e 0 0 0 G  
0.  
00 
00 
0. 
- . 0 0 0 0  

00053 
"" 

0 0 0 3 3  

0 0 3 2  BASE SNGfOWS S K I R T  . 0 0 0 8  O W S I I U  IYTESCACE 
0012 IU/FAS  INTERFACE 

0 0  F A S  0 2  B I T L l , + Y  + Z  
0 0  FAS 0 2  B I T L 2 r + Y  +Z 
0.  F A S  0 2  BITL3,-Y +Z 
U .  FAS 0 2  B3TLb,-Y + Z  
0. FAS 32 53TL5P-Y -2 
0. F A S  32 83TL6,-Y -2 
00 F A S I A M I D L  IF, + Y  
0 0  FAS/AH/D4 IF, +Z 
0 0  F A S / 4 H / D I  I F ,  -7 
00 FAS/OA I F ,  -Y  -7  
G e  F a s / n H  IC, -2 
0 0  F A S I D A  I F ,  +Y - 2  

0 0 0 0 0  A M  TUNNELISHEAR WB 
a 0 0 0 8  A M  TUNNELISTS I F  
. a 0 4 5  HDAISTS !NTE?FACE 

0. N2 TANK, + Y ,  LOHER 
0 0  N2 T4NK9 + Y ,  UPPER 
0 .  N2 TANK, +Z, LOWER 
0. N2 T I N K ,  +Z, UPPER 
0. N2 TPNK - 2 ,  LOWER 
0. N2 T'JNY, -Z, UPPEQ 
*0001 CHI FWD 3 U L K i E A D  

- 0 0 0 0 3  CH, 9 F T  3ULK iEAD 
.0010 SH, FWD aUtK4EAD 
0 0 0 3 8  SH, 4 F T  3ULKYEAO 

0. LOHES 0 LATC4, DA 
0. LOWEP t Y  TRUNNION 
0 0  LOHE? -Y  TRUNNION 
00 €REP  PACKAGE C O G .  
0 .  ATM PN 6 , f  IFpOUTR 
0 0  ATH PN 495  IFpOUTR 
0.  ATH P N  U p i  IFIOUTR 
0. ATM PN 2 9 3  IF,OUTR 
0 .  ATH PN 697 I F p I N N R  
00 ATH PN 495 IF , IMNR 
0 0  ATH P N  8 9 1  I F p I N N R  
0.  AT9  PN 2 9 3  I F s f N N R  

0 0 0 0 3  M O A  CONEICYL  ITRFC 

a 0 0 0 1  CHG, - Y  STOE 
0 0 0 0 2  CHC, +Y S I D E  
a 0 0 0 2  CUGr + X  SIDE 

0. ATH S 9 S  ,PN I 
0. ATH SAS, PN 3 
0. ATM SAS, ?N 5 
0. ATM SAS, PN 7 
0. SPAR CENlER 

0686 GRAICAN  SENTES 
0". 

0 845 

I 



c-20 

3 ? B I T A L   C 0 N F I ; U R A f I O N  MODAL S J R V E I  

ANALY T I C 4  L YOOES GENERAL I Z E O  MASS  CONTRI  BUTCOY SUHMASV 

ANALYTICAL MODE 15 

A'JALYTICAL FREQUENCY = 4.868 HZ. 

COMPONENT 
NAH E 

9D/OWS S K I R T / l U / F \ S  a 0027 
5-FAS 02  TANKS a G O  27  
MnA/STS/AM a 0 0 3 0  
6 - A Y  N2 TANKS a 0005 
ZqYMfiNO/SERVICE q 9 0 a  a 0066 
~ E ~ L ~ Y ~ E N T  ASSEMB-Y a 0 0 1 2  
ATH-RACK  ,CflGS,k-S4S a 3376 
ATH-?PAR CENTER a 0 0 0 8  
4TY-CRA/CAN  CENTC? a 0012 

SU H a 3563 
"" 

a 00  04 
a 9 0 0 5  
a 0 0 5 4  
a o o o o  

0 30 12 
0 0161 
a0134 
a 0 0 0 0  
a 0000 

a 0341 
" - - 

a 00 69 
a 00 41 
a 0113 
a 00 07 
a 0451 
a 03 28 
a 33 22 
a 00 0 2  
0 00 0 2  

a 4335 
" - - 

a O J 0 0  a 0 0 5 6  a O O J 2  
0 .  0.  0 .  

0. 0. 0 .  

0. 0. 0 .  

- a O J O O  a 0 6 7 4  O m  

- 0 0 3 0 0  0 9 5 8  0 0 0 0 1  

a 0 0 0 0  a 0 0 3 4  a 0 0 0 1  

00301 a 0 0 1 0  0 0 0 0 1  

a 0 0 0 0  a 0 0 2 2  - o G O O O  

0- 0 - " 0 -  " - - 
a0JO1 a 1 7 5 5  a 0 0 0 4  

TOT&, GH CONTRIB3TION FOR EbCH COHPOYENT 

B9/OWS SKfRT/TU/FAS 
6 - F A S  02  TANKS 
M34 /STS/AM 
6 - 4 H   N 2  TANKS 

DE'LOY MENT ASSEYRLY 

ATI-SPAR CENTES 
ATH-GRAICAN  CENTER 

C!llHAND/SERVICE M O O a  

ATY-QACK,CYGS,C-SAS 

9158 
0 0 7 2  

00191 
a 0 0 1  3 
a 0 5 h 2  
a 0 5 2 2  
a 6855 
a 0634 

0 9 7 3  



N3DE 
NO 

1 
2 
3 
4 
5 
6 
? 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
15 
16 

18  
19 
20 
2 1  
2 2  
2 3  
2 4  
25  
76  
2 7  
28 
29 
30 
31 
32 
33 
34  
35 
36 
37 
38 
39 
40 
b l  
42 
43 
44 
0 5  
b 6  
47 
48 
49 
5 0  

SUY 

17 

GEYERALIZED MASS C O ~ T R I B U T I O N S  3 Y  DEGREE O F  F R E I O O M  

LIYLILYTICAL MODE 1 5  F?EQUENCY= 4.87 H f m  

GYC 
(DX)  

0 0 1 0  
a 0 0 0 4  

0 0 0 4  
a 0 0 0 0  
mOOJ1 
m O O O 0  
m O O 3 i !  

0 0 0 7  
0 017 

a 000 I 
a 0 0 0 2  
a 0 0 0 3  
a 9 0 0 0  
a 0 0 0 4  
a 0 0 9 1  
a 0 0 0 4  
0 0 0 6  

a 0 0 1 0  
0 0 1 0  

a 0 0 0 1  
a 0 0 0 1  
mQ000 

a 0 0 0 2  
a 0 0 3 2  

r) 0 1 1  
a 0 0 1 5  
0 017 

a 0 0 2 2  
a 0 0 1 1  

- e 0 0 0 3  
b n o o i  
e 0 0 0 2  

0 0 1 9  
a0007 
a 0 0 5 6  
0 0 5 1  
0 324 
7 7 9 5  
'3 9 3 4  

e 0 6 7 2  
e 0 147 

0 122 
n 146 

a 0 0 2 3  
0 026 

e 0 0 2 1  
a 0 0 2 3  
a 0 0 0 8  
. 0 0 1 2  
0"- 

GHC 
(OY 1 

a 0 0 0 2  
mO000 
a 0 0 0 0  
m0 0 0 0  
m 0  0 0 1  
a 0  00  0 
a 0 0 0 0  
a 0  0 0 0  
a 0 0 0 3  

- e 0 0 0 0  
e 0 0 0 0  
m o o 0 0  
a0001 
mr1000 
. o o o o  
a 0 0 0 0  
a 0 0 0 0  
m0 0 0 0  
a 0 0 0 3  
a 0 0 0 0  
a 0 0 0 0  
a 0 0 0 0  
mUO00 
a 0 0 0 0  
a 0 0 0 0  

0 0 0 5  
m O O O 3  
a 0 0 0 2  
e 0 0 0 3  
a D  0 0  0 
b o 0 8 3  

0 097 
a 0 0 0 0  
a 0 0 0 7  
a 0 0 0 1  
a 0 0 0 3  

- e 0 0 0 3  
- a 0 0 2 0  
- a 0 0 1 2  

b o 0 5 8  
m0 0 0 4  
a 0 0 0 1  
m O  0 0 2  
m O  0 0  I 
a 0 0 2 3  
a 0 0 2 6  
a 0 0 2 1  
b o  0 2 3  
a 0 0 0 0  
e 0  0 0 0  
"" 

GY C 
( D Z )  

e 0  05 2 
- a 0 0 0 0  

000 2 
a 0 0 0 9  
a 0 0 0 5  

000 7 
0 0 1  1 

mOOO7 
a 0 0 0  2 
a 0  00 3 
e 0 0 0 3  

0 0 0  6 
0 0 0  2 

a 0 0 0  1 
mO000 
a 0 0 0 6  
a 0 0 0 9  
e 0 0 0  5 
e 0  09 3 
a 0 0 0 2  
a 0 0 0 2  
a 0 0 0  1 
a 0 0 0 1  
a 0 0 0 1  
a 0 0 0 1  

0 175  
a 0 1 2 3  
a0047 
a 0 1 0 6  

0 196 
moa39 
a 0 0 4 9  
a 0 0 4 3  
a 0 6 9 5  
a 0 0 6 1  
a0117 
a 0 8 5 6  
a 0 5 0 7  
a 0 0 0 8  
a0114 

0 7 1  4 
- a 0 0 0 0  

a 0 0 0 1  
a 0 2 5 0  

O m  

O m  

O m  
O m  

a 0 0 0 2  
a 0 0 0  2 -"- 

GMC 
. (TX)  

. 0 0 0 0  
a 0 0 0 0  
. 0 0 0 0  

O m  

O m  

O m  
O m  
O m  

O m  

O m  

O m  

O m  

O m  

0. 
O m  
- a 0 0 0 0  

a 0 0 0 0  
a 0 0 0 0  
a 0 0 0 0  

O m  

O m  

O m  
0 .  
O m  
O m  

a 0 0 0 0  
a 0 0 0 0  
a 0 0 0 1  

- a 0 0 0 0  
O m  

O m  
O m  
O m  

O m  

O m  

O m  
O m  
O m  
O m  

O m  

O m  
a 0 0 0 0  
mO000 
mO000  

0 m. 

O m  
O m  
O m  
- m O U O O  
- a 0 0 0 0  
"" 

SMC 
t r y )  

003 32 
mOOG7 

0 3  I7 
O m  

0 .  
O m  
O m  

O m  

O m  

O m  
O m  

O m  

O m  
O m  

O m  
- a 0 0 0 0  

a 0 0 3 4  
a 0 5 2 1  
a 0 0 0 9  

O m  
O m  

O m  
O m  
O m  
O m  
- m o o 0 0  
- a 0 1  0 1 

m O O O ' b  

m O G O 6  
O m  
O m  

O m  
O m  
O m  

O m  

Om 
O m  

O m  
O m  

O m  
O m  

a 0 0 0 7  
a 0 0 0 7  
a 0 0 0 8  

O m  

0. 
O m  
O m  

a 0 5 7 4  
a 0 9 5 8  
0"- 

GMC NODE 
(Ti!) DESCXKPTION 

m o o a 1  BASE R N G ~ O W S  SKIRT 
0 0 0 0  OWS/ IU  INTERFACE 
0 0 0 0  I U I F A S  INTERFACE 

0 .  FAS  92   B3TL i ,+Y  + Z  
O m  FAS 9 2  8 3 T C 2 , + Y  +z 
O m  FAS 0 2   8 3 T L 3 9 - Y  +Z 
O m  FAS 3 2  B3TLL,-Y + Z  
O m  FAS 0 2  B3TL5,-Y -2 
O m  FAS 0 2  B3TL69-Y -2 
O m  FAS/AH/D4 IF9 +Y 
O m  FAS/AH/D4 IF,  +Z 
O m  FAS/AH/DP I F ,  - Y  
O m  FAS/DA I F  9 -Y - Z  
C m  F A S I A M  IC, - 2  
O m  FAS/OA I F ,  +Y -2 

0 0 0 0  A M  T!JNNE,/SHEAR W8 
a 0 0 0 0  AM TUNYELISTS IF 

0 0 0 1  HDA/STS INTEPFACE 
mO000 MDA 30NE/CYL  ITRFC 

0. N2  TaNK, + Y 9  LOWER 
O m  N2  T4NK9 +Y, UPPER 
O m  M2  TANK, +2, LOWER 
0 .  N 2  T4NK, +Z, UPPER 
G m  N2 T9NK -2, LOWER 
O m  N2  T I N Y ,  -Z, UPPER 
- m o o 0 0  CM, FWD SULKiEAO 
- a 0 0 0 0  CH, A F T  3ULY iEAD 

m o o 0 1  SH, FWD 3ULKYEAD 
a 0 0 0 0  SM, AFT 3ULK'iEAO 

O m  LOHER 0 LATC'i9 DA 
a. LOWE? + Y  TRUNNION 
O m  LOWE? - Y  TRUYNION 
O m  EREP  P4CgAGE CmCe 
O m  ATH PN 697 IFvOUTQ 
O m  ATH PN 4 9 5  I f 9 O U T R  
Om ATH PN 891 IF9OUTR 
O m  ATH PN 2 9 3   I F v O U T R  
0. ATH PM 697 I F v I N N R  
O m  ATH PN 495 I F v I N N R  

O m  ATH  PN 2 9 3  IFgINNR 
o b  ATH PN 091 IFWTNNR 

- m o o o o  C H G ~  - Y  s m  
- a 0 0 0 0  CMG, +?' STOE 
- a 0 0 0 0  C Y G ,  * X  S I D E  
O m  ATH SAS ,PN 1 
O m  A T M  SAS, PbI 3 
O m  ATH SAS, PN 5 
O m  ATH  SAS, PN 7 
O m  SPAR C E N E R  

0 0 0 1  GRA/SI?N :ENTER .. -" 



c-22 

3qBTTAL  CONFISURATION MODAL SJQVE,' 

AYBLYTICAL MODES GENERALIZED  MASS  CONTRIBUTION SUHMARY 

ANALYTICAL MODE 18 

4 ' JALYTICAL FREQUEYCY = 5.706 H Z a  

COMPONENT 
NAH E 

4 R  /OWS SKTQT/ IU /CAS 

"I I \ I S T S / A H  
5-AM N2 TANKS 
COWYAND/SERVICE ' l 3 D a  
OCPL9YMENT  ASSEMSLY 

ATY-gPAR  CENTES 
bTM-qRA/CAN CENTE? 

5-FPS 02 TANKS 

ATH-QACK,CHGS,4-SIS 

a 0099 
a 0 2 0 8  
e 0 0 0 3  
a 0 0 0 4  
a 0 0 0 2  
a 0 117 
a 0697 

0 0 0 6  
a 0005 

0934 
"" 

a0988 a 0 0 0 2  e 0 3 3 5  a O O C 1  a S 6 9 6  
a 0 6 0 1  a0923 O a  0. 0 .  
a 0 5 8 7  e 0 0 0 0  a 0 0 1 4  - 0 0 0 0 0  aG120 
e 0 1 7 6  0 0 0 0 1  O a  0. 0 .  
a 2 0 6 2  a 0 0 0 2  a 0 0 2 0  a 0 0 0 1  a 0 0 7 1  
a 0 8 2 0  a 0 0 0 2  D a  3 .  0. 
a0443 - a 0 0 0 0  a 0 0 0 0  - 0 0 0 0 0  a 0 0 0 2  
. C O O 3  - a 0 0 0 0  a O J 0 0  a 0 0 0 1  O a  

a 0 0 0 4  - a 0 0 0 0  e 0 0 0 3  00001 e2392 
" - - "" " 0 - " 0 -  "" 

a5683 a 0 0 3 0  a 0 1 6 9  a 0 0 0 3  a 3 2 8 1  

TOTLI..  GH CONTRIBJTION  FOR EACH  C3MPOYENT 

B P / O W S  S Y I R T / I d / F A S  
6 - F A S   0 2  TANKS 
MDa /STS/AH 
6-9M NE  TANKS 

DEPLOYMENT ASSEMBLY 

AT4-SPAR  CENTEP 
ATH-GRAICAN  CENTER 

C3YHAND/SERVICE MODO 

AT4-RACK,CMGS~+-SAS 

I 8 2 1  
a 0824 
a O7t4 

013 1 
2 1 5 8  

a 3939 
a 0 9+2 
* 0 0 0 9  
240 2 



YOr) E 
NO 

1 
2 
3 
4 
5 
5 
7 
8 
9 

19 
11 
1 2  
13  
1 4  
15 
1 6  

18 
19 
20 
2 1  
22 
23 
24  
2 5  
25 
27 
28 
29 
3c 
31 
32 
33 
34 
35 
36 
3' 
30  
39 
1 0  
4 1  
62 
43 
44 
4s 
46 
b 7  
4B 
49 
50 

S JH 

17 

GENFQbLIZED HASS CO4TRIBUfIONS 9Y DECREE 

ANBLYTXCAL MODE 1 8  F?EQUENCY= 

GMC 
( O X )  

. 0 0 0 1  
- a 0 0 0 3  
- . o o o o  

0 060 
a 0 0 1 4  
. 0 0 1 2  

0 0 5 4  
a 0 0 4 8  
a 0 0 1 3  

0 0 4 3  . 0 0 0 0  

. 0 0 0 1  

. 0 0 0 0  
a 0 0 0 5  
a 3 0 0 0  
. 0 0 0 1  
.0001 
. 0001  
a0002  
.OOOS 
. o o o o  
. o o o o  
. o o o o  
. o o o o  
. 0 0 0 1  
.! loo1 

- . r 1 0 0 1  
- . o o o o  . 0 0 0 0  

0 053 
0 Of4 

. o o o o  
a 0 0 0 8  
.OlOl 
a DO89 
0 0 0 2 9  
. 0 0 1 0  . 0 090  
3086 

a 0 0 2 4  
a0032  

0 028 
. o o o o  
e 0 0 0 0  

0 0 0 0  . 0 0 0 0  
. 0 0 0 0  

0 006  
a 0 0 0 5  

. a 0 4 9  

0 - -0 

GHC 
( D V )  

0 768 
- . 0000  

e 0  025 
a 0 0 7 8  
a0084  
a 0  076 
e0073 

0 1 2 4  
a 0  166 
- 0 0 3 6  
0 0 4 4  

a 0 0 5 3  
e o 0 2 2  
a C O 3 0  
a 0 0 0 9  
e o  1 1 8  
e 0 2 0 3  

- a 0  0 1 4  
a 0  279 
.0022 
a 0 0 2 5  
a0020 
a 0  0 30 
a 0 0 3 2  
a 0 0 3 9  
a0768 
a 0 6 3 9  
a 0  234  
a 0 4 2 1  
e 0 352  
a 0  0 37 
a 0  G 29 
0 0 4 0 2  
a0078 
a 0  0 0 6  
e 0 0 1 2  

0 1 0 8  
a 0  104 
a 0 0 0 7  
a0014  
a 0  0 8 6  

- * o  0 0 0  
.O 0 0 0  
a 0 0 2 6  
a 0  0 0 0  
. 0 0 0 0  
. 0 0 0 0  
. 0 0 0 0  
a 0 0 0 3  
a 0  0 0 4  
" - - 

GM C 
( D Z )  

a 0 0 0 3  
. o o o o  

- . 0 0 0 0  
. 0 0 0 1  
a 000 0 
a 0 0 0  0 
.0001 
a 0 0 1 4  
a 0 0 0 8  
a 0 0 0  0 
. o o o o  
. 0 0 0 0  

- . 0 0 0 1  
- . 0 0 0 0  
- . 0 0 0 0  

. o o o o  

. o o o o  
a 0 0 0  0 

- a 0 0 0  0 
- 0  00 0 
. o o o o  
. o o o o  
. o o o o  
. o o o o  
. o o o o  
. o o o o  

000 1 
. o o o o  
. o o o o  

000  0 
- . o o o o  

. 000  2 

. o o o o  
- . 0 0 0 1  
- . o o o o  

000  0 
- . o o o o  
- e 0 0 0 0  

e o 0 0  0 
- . 0 0 0 0  

. o o o o  
- . o o o o  

a 0  00 0 
0 .  
0 .  
0 .  
0 .  
- . O O O O  
- . 0 0 0 0  

.o o a  o 

" - 0  

GMC 
(TK)  

a0020 
0 0 0 6  
0 0 0 9  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

a 0 0 0 1  
a 0 0 0 2  
a0004  
a 0 006  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
- . 0 0 0 1  
-.00@2 
-0009 
a0014 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

. 0 0 0 5  
- . 0 0 0 0  
- . 0 0 0 0  
0 .  
0 .  
0. 
0 .  

. 0 0 0 0  

. o o o o  
-0" 

'JHC 
t r y )  

.0001 

. o o o o  

. 0 0 0 0  
0. 
a .  
0 .  
0. 
0. 
0.  
0. 
0. 
0. 
0. 
0. . 
0. 

000 0 
* O O O O  

- . O O O @  
- . o o o o  
0. 
0. 
0 .  
0 .  
0 .  
0 .  
- a 3 0 0 0  

S O G O @  
- . o o o c  
.0001 

0.  
0. 
0 .  
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
0.  
- .0000 
- . o o o o  
- . o o o o  
0. 
0 .  
0. 
0. 

a 0 0 0 1  
.0001 
"" 

O F  FREEDOM 

5.71 HZ.  

GHC NODE 
(TZ) DESCRIPTION 

a 0 4 0 7  BASE RNGtOWS SKIRT 
0086 OWS/IU IYTERFACE 
0203   IU IFAS  INTERFACE 

0. FAS 0 2  01fL1, +Y +Z 
0. FAS 0 2  89TL2,+Y +Z 
0. FAS 0 2  83fL3,oY +I! 
0 .  FAS 3 2  83TL4,-Y +Z 
0 .  FAS 02 B3fL.5,-Y -Z  
0 .  FAS 3 2  03TLbp-Y - 2  
0. FAS/AH/DA IF,  + Y  
0 .  FAS/AH/04 If, +Z 
0. FAS/&H/D4 IF, - V  
0. F A S I D A   I F ,  -Y - Z  
0 .  FAS/4H IF 9 . -2 
0. F 9 S I D A  IF,  + Y  -7 

a 0 0 0 0  A M  TUNNE-ISHEAR WB 
0 0 3 3  AM TUNNEL I S T S  I F  
0063  HOAISTS  INTEPFACE 

.a024 H D I  CONEICYL  ITRFC 
0 .  N2 TtNK,  + Y ,  LOWER 
G. N2 TANK, + Y ,  UPPER 
0 .  N2 TINK,  + Z ,  LOWER (1. N2 T 4 N Y p  +Z, UPPER 
0 .  N2 T4NK 'Z,  LOWER 
0. N 2  T 4 N K 9  '2, UPPER 

- 0 0 0 1  CH, FWD 3ULKYEAD 
- a 0 0 0 4  C M p  9FT 3ULKYEAD 
a0014 SH, F W D  BULKYEAO 
a 0 0 6 0  SH, I\FT BULKHEAD 

0. LOWER I) LATCH, DA 
o * >  LOWE? + Y  TRUNNION 
0. LOWE? - Y  TRUNNION 
0. EREP PAC<AGE C a C a  

0. ATH PN 697 IF,OUTR 
0. ATM PN 4 9  5 IF9OUTR 
0. ATH PN 891 IFpOUTR 
0.  A T M  PN 293  IF,OUfR 
0. A f M  PN 697 IF, INNR 
0. ATH PN 495 I F t I N N R  
0 .  ATH PN 8 9 1  I F v I N N R  
0. ATH PN 293 IFwINNR 

a 0 0 0 0  CHG, - V  SIDE 
a 0 0 0 1  C'4Gg +Y S I D E  
a 0 0 0 1  CHG, + X  SIDE 

0.  A T M  SAS 9 PN 1 
0. ATH SAS, PN 3 
0. ATM SAS, PN 5 
0. ATH SAS,  PN ? 
0. SPAR CENT E R 

2392 GRAICAN :ENTER - -0- 



. . . .. . ... ... . .  

C-24 

TaSLE C-21 

3RBITAL  C0NFI ;URATInN MODAL SJRVEY 

ANALYTICAL  IODES  GENEQALIZED MASS CONTRIBUTION SUMMARY 

ANLILYTICAL MODE 21 

4NALYTICAL FREQUENCY = 6.552 HZ. 

COHFONENT GHC 
NAH E < D X )  

QP/OWS S K I R T / I U / C 4 S  a 0081 
6-F4S 02 TANKS a 0373 

A/STS/ AH a 0 0 0 4  
6-AM  N2 TANKS a 0011 

DEPLnYMENT ASSEH'SLY a 0 172 

AT Y-CPAR CENTEF e0007 
ITY-GRA/CAN CEMTER a 0 0 0 8  

SUN a 0852 

COHHANO/SERVICE H O D a  a 0 0 0 4  

4tH-4ACK,CYGS,4"2\S a 0 195 

-" - 

GHC 
( D Y  1 

a 0005 
a 0156 
a0003 
a a 0 0  3 
a 5 0 0 2  
a 0184 
a 00  29 

- a  G O O 0  
a 0 0 0 0  
"" 

a 0383 

GY C 
( D Z )  

a 18 49 
a 13 07 
a 10  37 
a a457 
a 1644 
a 04 16 
a 0461 
a 00 61 
a 30 53 

-0" 

a 7285 

TOT4, GH CONTRIBJTION FOR  EACH COHPOYENT 

69 /OWS S K I R T / I i I / F A S  
6"AS 0 2  TANKS 
HD? /STS/A!l 
6-414 N 2  TANKS 

DEPLOY  HENT LISSEHBLY 

AT.1-SPAR  CENTEP 
ATY-GRA/CAN  CEYTER 

COYHAND/SERVICE HOD. 

ATq-RACK,CHGS,!t-SAS 

3156 
a 183 3 
a 113 I 
a 0471 
a 1686 
a 077 2 
a 0696 
a0103 
a 0111 

GHC 
( T Y )  

a 120  3 
O m  

a 0 1 3 0  
O m  

a 0 0 3 6  
O m  

a 0 0 0 1  
a 0 0  35 
a 0 0 5 0  

" - 0  

a 1456 



N3nE 
NO 

1 
2 
3 
4 
5 
5 
7 
8 
9 

1 9  
I1 
1 2  
1 3  
14 
15 
1 6  
17 
18 
1 9  
29 
21  
2 2  
23 
2 4  
25 
25  
27 
2 8  
t 9  
3 0  
3 1  
3 2  
3 3  
34 
35 
36 
37 
38 
39 
40 
41 
42 
b 3  
14 
e5 
sb 
47 
48 
49 
59  

SUM 

C-25 
TABLE C-22 

G E Y ~ ? A L I Z E D  MASS C 3 ~ T R I B U T I O N S  9Y OEGREE OF FREEDOH 

AY4LYTICAL MODE 2 1  F?EQUENCY= 6.55 ifm 

GMC 
t O X )  

. 9 0 0 0  
- m  0 0 0 0  

m ' J O O ' J  
0 0 4 5  
I! 077 
I) 0 7 8  

0 0 0 4 3  
moo53 

0 074 
e 0 0 0 1  

0 0 4 0  
.0002 . 0 0 0 2  
a 0 0 3 3  .'!I 004 
a 0 0 3 3  

0.00 0 
. 0 0 0 1  
a 0 0 0 2  
.0000 
mO000 
a 0 0 1 1 1  
a 0 0 0 2  

0 004 
a 0 0 0 4  
m U O O 1  
mOOJ1 
. 0 0 0 1  
.0001 

0 0 0 2  
a 0 0 0 1  
0 0 0 0 4  

0 1 6 6  
a 0 0 0 5  
a 0 0 0 7  
a 0 0 1 1  
00012  
a 0 0 0 9  
0 0 0 3 8  
0 0 0 3 7  
8 0 0 4 1  

0 0 0 5  
a 0 005 . !I 0 0 8  
0 0 0 0 7  
a0009  
. 0 0 0 0  
a 0 0 0 0  
0 0 0 0 7  
a0008  
0"- 

GHC 
(DY) 

. [1000 
m ! I O O l  
m O 0 0 1  
00013 
0 0  0 4 3  
a 0 0 5 1  
.0019 
a 0 0 0 8  . D 0 2 1  

- m U  0 0 0  
- 0 0  0 0 0  

. 0 0 0 1  
- m o o 0 0  

a0004  
- m @ O O O  

a 0 0 0 1  
. 0 0 0 1  

0 0 0 0  
m O  0 0  I 
00 0 0 0  
a 0 0 0 0  
mO000 
a 0  0 0 0  
a 0 0 0 1  
. 0 0 0 1  
moo01 
. o o o o  
mF000 
. f l o o o  
a 0 0 0 0  
0 0  0 8 4  
m C  0 7 7  
ma023 
a 0 0 0 9  

- a 0 0 0 0  
m o o 0 1  

- 0 0  0 0 1  
moo00 

- a 0 0 0 2  
a 0 0 1 3  

- 0 0  001 
m U O O 1  
00 00  1 

- 0 0  0 0 0  
a 0 0 0 7  

. 0 0 0 0  
a 0 0 0 0  

-00  0 0 0  
a 0 0 0 0  

m o  a09  

" - 0  

GI.( C 
( 0 2 )  

153  3 
. o o o  2 
0 0 0 3 0  
0 0 2 7 1  
a5257 
a0227 
a0178 
a 0 1 5 6  
00208 
0 0 0 5 6  
e 0 099 
. 0 0 5 0  . 0 0 0  9 
a0062 
0 0 0 0 8  

0 298 
a 0 5 3 0  
0 0 1 3 9  
0 0 0 7 1  
a 0 0 8 1  

0 096 
a 0 0 6 9  
e0079 
a 0 0 6 0  
e 0 0 7 3  
0 0 5 2 9  
a 0 6 3 8  
0 1 7 9  

e0327 
a 0 0 0 5  
e o 0 9 0  
a 0 0 8 8  
0 234 

- a 0 0 0 0  
m o o 0 5  

0 0 4  7 
0 0 1 6 7  

- a 0 0 0 0  
o o a  4 

a 0 0 3 9  
0 1 4 1  
000 8 

moo04 
0 0 0 4 7  

0.  
0 .  

' 0  
0. 

a 0 0 6 1  
0 0  05  3 
"" 

GHC 
( T X )  

. 0 0 1 0  
000G3 
a 0 0 0 4  

0 .  
O m  

O m  

O m  

0 .  
0. 
O m  

O m  
0 .  
O m  
0. 
0. 

a 0 0 0 1  
0 0 0 2  
0 0 0 2  

8 0 0 0 3  
O m  
0. 
0. 
O m  
0 .  
0 .  
- . o o o o  
- . 0 0 0 0  

m o o 0 1  
- . 0 0 0 1  
0. 
O m  
0 .  
O m  
0 .  
08 
0 .  
O m  
O m  

O m  
O m  

O m  

moo00 
. 0 0 0 0  
a 0 0 0 0  

0.  
O m  
O m  
O m  

a 0 0 0 0  
- . 0 0 0 0  

-0" 

;HC 
( T Y )  

. O ? l l  
mC150 
a 0 3 4 2  

0. 
O m  
0.  
0 .  
0. 
0. 
O m  

0. 
0. 
O m  

O m  
0. 

a0001 
00 37 

. O C  3 0  
a 0 0 5 1  

O m  
Om 
O m  
0. 
0. 
O m  

a 0 0 0 0  
- a 0 0 3 1  

a 0 3  1 G  
. 0 9 2 8  

Om 
0. 
O m  
Om 
O m  

0. 
Om 
0. 
0. 
O m  
O m  

O m  
a 0 0 0 0  
a 0 0 0 0  
a 0 0 0 1  

O m  
O m  
0. 
0. 

a 0 0  3 5  
a0550 
" 0 -  

GHC NODE 
(TZ)  DESCRIPTION 

a 0 0 0 0  SASE RNGIOWS SKIRT 
- . O O O G  OWS/IU IYTERFACE 

0 0 0 0  I U I F A S  IVTERFACE 

0. FAS 0 2  03TL2,+Y +Z 
0. FAS 3 2  B3TL3,-Y +Z 
O m  FAS 0 2  SITLlc,-Y + Z  
0. FAS 0 2  83TL5,-Y -2 
O m  FAS 0 2  B3TL6,-Y -2  
0 .  FAS/AY/OA IF, t Y  
0. FAS/AM/I)L IF, + Z  
0 .  FAS/AH/Q)P I F ,  - Y  
9.  F A S I O A  CF, -Y - 2  
O m  FASI~M r = ,  - 2  
0.  FAS/DA IF, +Y -Z 

0 0 0 0 0  A M  TJNNE,/SHEAQ WB 
o O 0 0 0  A M  TJNNE-/STS IF 
a 0 0 0 0  YDA/STS INTEQFACE 
.OD00 YDA ZONEICYL ITRFC 

0. N2 TANK, *Y, LOWER 
0. N2 T 4 r J Y 9  + Y p  UPPER 
0. N2  T4NY, +Z, LOWER 
O m  N2  TANK, +Z, UPPER 
O m  NE T4NX - Z ,  LOWER 
O m  N2 T4NK, - 7 ,  UPPER 
- a 0 0 0 0  CM, F W D  3ULKYEAD 

a 0 0 0 0  C Y ,  4FT 3ULK'iEAD 
0 0 0 0 0  SH, FWT) 3ULKHEAD 

- 0 0 0 0 0  SM, A F T  3ULK4EAD 
O m  LOWER 0 LATCY, DA 
0. LOWE? + Y  TRUNNION 
O m  LOWEQ -Y TRUNNION 
O m  €REP PAC<AGE CoCm 
0 .  ATtl PN 6 9 7  I F P O U T S  
O m  ATH PN 495 I F  ,OUTR 
O m  4TH PN 8 p 1  TF,OUTR 
O m  ATH PN 293  IFIOUTR 
0.  ATH PN 697 TFpfNNR 
O m  ATY P N  495  I F p f N N R  
0. ATH PN 891 I F p f N N S  
0 .  4TH P N  293 IFI INNR 

O m  FAS 0 2  B 3 T L I , + Y  + Z  

0000 CHG, - Y  S I O E  
0 0 0 0 0  CYG, +Y SIDE 
0 0 0 0 0  CMG, + X  S I D E  

O m  A f H  SAS ,PN 1 
0. ATH SAS, PN 3 
O m  ATH SAS, PN 5 
0. ATM S4S9 PN 7 
0. SPAR CENr ER 

0 0 0 0  GRAICAN ,"ENTER - " 0  

a 0 8 5 2  a0383  a7285 0 0 0 2 3  a1436 . G O O 1  



C-26 

TI\RLE C-23 

3 ? B f l A L  CONF1;URATION MODAL SJRVEY 

ANALYTTC4L I O D E S  GEYERALIZED  MASS  CONTRIBUTCON SUMflARY 

ANALYTICAL MODE 28 

COMPONENT 
NAH E 

4NALYTICAL FQEQUFNCY 

9Q/OWS S K I R T / I U / F \ S  0 0 0 4  0089 
6-F49 0 2  TANKS 0 1 7 8  4652 
YnA/?TS/AM e 0 0 0 0  a0044 
6 - A M  N 2  TANKS 0 0 1 0  O D  16 

9FPLgYMENT ASSEMr3-Y 0 0 1 3  0059 

I\TW-?PAR CENTER 0 0 0 0  0 0 0 1  
4TH-GSAICAN  CENTE? 0 0 0 2  . O O O l  

su Y s C237 a 4 8 8 5  

COHHLNO/SERVICE '4001 . 0 0 0 2  . o o o o  

ATH-oACK,CMGS,C-F4S e0031 e 0 0 2 4  

"" -0 - - 

= 9.192 HZ.  

m013A m O J O 4  a 0 0 5 5  mOO16 
.4460 0. 0. 0. 
0 0 0 7 3  a 0 0 0 9  m4004  e 0 0 0 2  . 0075  0 O m  0. 
moo09 moo01  .oooo . o o o o  
. 0 0 3 5  0. om O m  
a 0 0 1 3  e 0 0 0 0  mO000 e 0 0 0 0  
m O O O 1  e 0 5 0 2  m O O O 1  0. 
. 0 0 0 1  . a 3 0 2  moo01 . O D 0 0  

a4779 a O J l 9  m O O 6 1  e 0 0 1 9  
" - - " - - "" "" 

TOT4L GM CONTRIBJTION FOR EACH COMPOJENT 

B?/OWS S K I R T / I J / F A S  
6 - F A S   0 2  TANKS 
M o l  /SlS/A?! 
6 - A M  N 2  TANKS 

DESLOYHENT  ASSEYBLY 

A l l - S P A R  CENTE? 
AfY-GRA/CAN  CEVfEr i  

CO1HANDISERVICE MODm 

ATH-SACK,CHGS,+-SAS 

033 6 
927  0 
0133 . O l J  2 
0 0 3 3  
0 1 1  8 . o o j a  
0 0 0 5  
0035 



C-27 
TABLE C-24 

GEYFRALIZED MASS C 3 ~ T R I B U T f O N S  6Y DEGREE OF FREEDOH 

NODE 
NO . 
1 
9 
3 
4 

5 
7 
6 
9 

1 0  
11 
1 2  
13  
1 4  
15 
15 
17 
18 
19 
2 0  
2 1  
22 
23  
24  
25 
26 
2 7  
38 
t9 
3rJ 
3 1  
32  
33 
14 
3 5  
36 
3 7  
38 
39 
4 0  
4 1  
42 
43 
44 
45  
L6 
4 7  
48 
49 
5 0  

- 
3 

FUH 

AVnLYTICAL MODE ? S  F?EOUENCY= 9.19 -12. 

. 0 0 0 0  

. o o o o  . 0 0 3 0  
a 0 0 5 3  

0 0 5 6  
0 0 0 4  

a 0 0 0 7  
a 0 0 2 2  
9 0 3 6  

a 0 0 0 4  -. 0002 
-.0002 

. o o o o  
a 0 0 0 3  
. 0 0 0 1  
. o o o o  
. o o o o  
. o o o o  
. o o o o  
. a 0 0 1  
.0001 
. a 0 0 2  
. 0 0 0 2  
. a 0 0 2  
. 0 0 0 2  
. o o o o  
. o o o o  
. o o o o  
. 0 0 0 1  
. 9 0 J l  
a9004 
a 0 0 0 3  

0 0 0 5  
. o o o o  
.0001 
. o o o o  
. 0 0 0 1  
. 0 0 0 1  
.!I001 
a 0 0 0 3  

0 3 0 4  
. 0 0 0 0  
. 0 0 0 1  
. 0 0 0 1  
a0013 
. o o o o  

0 0 0 4  
.0001 
.000b . 0 0 0 0  
"" 

a 0 2 3 7  

. 0 0 0 1  
a 0 0 0 5  
a 0  0 2 2  
a 0  0 0 4  
aC521 
e3625 
a 9 4 3 1  

0 066 
a 0 0 0 4  

- . o o o o  
a 0 0 2 0  
a 0 0 3 1  
a 0 3 0 2  
a 0 0 0 6  
.'YO03 
a 0  0 2 3  
. O O l l  
. 0 0 1 0  
a 0  00: 
.O 0 0 9  

004 
a @  O G O  
a 0  0 0 0  
a 0  001 
a 0  002 
.a000 
. 0 0 0 0  
. o o o o  
a 0  0 0 0  
a 0 0 1 7  
a 0 0 3 7  
a 0  0 0 0  
a 0  0 0 5  
. 0 0 0 1  
a 0  0 0 0  
. a 0 0 0  
. o o o o  
a 0 0 0 2  
e o  0 0  0 

- . o o o o  
e o 0 0 2  
. 0 0 0 1  
.rJ000 
. o o o o  
a 0 0 1 3  
.O 0 0 0  
a 0 0 0 4  
. 0 0 0 1  

a 0 0 0 1  
.a o o  1 

"" 

a 4 8 6 5  

a 0 0 0 4  
. 0 0 0 f  
a0039 
0 0 0 0 7  

0 235 
a0393 
a 3 7 5 6  
a 0 0 4 6  
a 0 0 0 3  
a0024 
a 0 0 4 5  
e 0 0 1 5  

- . o o o o  
. o o o o  
* 0 0 0 4  
a 0 0 4 1  
a 0 0 1 5  
a 0 0 1 6  
. 0 0 0 1  
a 0  00  0 
. o o o o  
a0039 
a0024 
.0010 

0 0 0  3 
. o o o o  
. o o o o  . 0 0 0  0 
. o o o o  
. 0 0 0 2  
a 0 0 2 6  
. 0 0 0 8  
. o o o o  

- . o o o o  
a 0 0 0  1 
a 0 0 0  2 
a 0 0 0 3  . 0 0 0  0 
a 0 0 0  0 . 0 0 0  2 
a 000  3 
. o o o o  
. D O 0  0 . 000  2 

0. 
0 .  
0 .  
0 .  

a 0 0 0  1 . 0 0 0  1 
-I -" . 4 7 7 9  

a 0 0 0 3  
. o o o o  
. O O O l  

0 .  ' 

0.  
0 .  
0 .  
0 .  
0. 
0 .  
0 .  
0 .  
0. 
0 .  
0 .  

. o o o o  

a O O G 3  
a 0 0 0 3  

. o o a 3  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

. o o o o  

. o o o o  . 0 0 0 0  

. 0 0 0 1  
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0 .  
0 .  

. o o o o  

. o o o o  
- . o o o o  
0 .  
0 .  
0 .  
0 .  

a 0 0 0 2  .. 0 0 0 2  
"" 

0 0  19 

a0323 
. 0 0 0 2  
a 0 3  2 9  

0. 
0. 
0. 
0 .  
0. 
0.  
0. 
0. 
0.  
0. 
0 .  
0. 

a 0 9 0  3 
a 3 3 0 2  

-.0001 
.0001 

0 .  
0. 
0 .  
0 .  
0 .  
0. 

. o i l o ;  

. o o o o  
-.OJ00 
.a000 

0. 
0 .  
0. 
0.  
0. 
0. 
0.  
0. 
0. 
0.  
0.  
0. 

. 0 0 0 0  
- a 0 0 0 0  

. o o o o  
0. 
0.  
0. 
0 .  

. 0 0 0 1  

.i1001 
"" 

0 0 0 5 1  

a 0 0 0 6  BASE RNGIOWS SKIRT . 0 0 0 5  OWS/IU  IqTERFACE 
0 0 1 0  I U / F 4 S  IVTERFACE 

0. FAS 32   83TL l ,+Y  + Z  
0.  F A S  0 2  Q3TL2,+Y +Z 
0.  FAS 02 83TL3,-Y + Z  
0 .  FAS 0 2  BOTL4,-Y + Z  
0.  FAS 3 2  B3TLS,-Y -Z 
0. FAS 3 2  B3TLb,-Y -2 
0.  FAS/4!I/D\ IF, + Y  
0 .  FASI4 '4104   IF ,  + Z  
0.  FAS/AM/D4 TF,  - Y  
0. FASIOA I F ,  -Y  - Z  
0 .  FAS/4H I = ,  - Z  
0. FAS/DA IF, +Y -2 
.0001 AH TUNNE,/SHEAR WB 
.0001 A M  TJNYEL/STS IF 

- a  0 0 0 1  HDA/STS  INTEqFACE 
a 0 0 0 1  MOA CONEICYL I T R F C  

0 .  N2 f 4 N K ,  +Y, LOUER 
0 .  N2 T 9 N K I  +Y, UPPER 
0. N2  T4NK, +Z, LOWER 
0. N2  T4NY,  +Z, UPPER 
0. N2 T4NY - 2 ,  LOUER 
0. N2 T4NKT - 2 ,  UPPER 
. - . C O O 0  CM, 'WO 3ULKHEAO 
- a 0 0 0 0  CM, AFT 3ULKYEAD 

0 0 0 0  SM, 'MD 3ULK'iEAO 
a 0 0 0 0  SM, 4FT 3ULK4EAD 

0 .  LOWES 0 ,ATC4, OA 
0. LOWE? + Y  TRUNNION 
0.  LOWES -Y TRUNNION 
0 .  EREP PAC<AGE C.G. 
0 .  ATH PN 6, 7 IF,OUTR 
0. A T M  3 N  495 IFsOUTR 
0. A T M  PN 891 IF,OUTR 
0 .  ATM PN  293  IF,OUTR 
0. ATM PN 697 I F v f N N R  
0 .  A T M  PN 495  1F;INNR 
0. ATH PN 8 9 1  fF,INNR 
0 .  A T M  PN 2 9 3   I F 9 I N N R  
- a 0 0 0 0  C Y G ,  - Y  SIDE 

a 0 0 0 0  CHG, +Y S IDE 
e 0 0 0 0  CHG, +X SIDE 

0. ATM-SAS ,PN 1 
0. ATM SAS, PN 3 
0. A T M  SAS, PN 5 
0. ATH SAS, Ph 7 
0. SPAR CENrER 

e 0 0 0 0  GRAIZAN  >ENTER - "- 
. 0 0 1 9  



C-28 

OTRITAL  CONFISURATION MODAL SJRVEV 

A Y A L Y T I C A L  4 O O E S  GENERALIZED MASS CONTRIRUTION SUMMARY 

COMPONENT 
NAH E 

ANALYTICAL MODE 

ANALY T I C A L  FREQUENCY = 

S D f O W S  S K I R f I I U / F 1 S  a 1 6 8 8  
5-FfiS 0 2  TANKS a 1842 
Y O  A/STS/ AM a G O  8 9  
6 - A M  N2 TANKS 00  19 

QEPLOYMENT  ASSEM3-Y a 0148 
ATY-RACY  ,CflGS,C-S9S a 0 0  2 2  
ATY-5PAS CENTEQ a 0001 
AfY-GRA/CAN  SENTET a 0 0 0 1  

SUY 9506 

COYMANOISERVICE  Y3Da 5696 

"" 

a 0 0 2 3  
a 0154 
a 0 0 0 9  
a 0006 
a 00 04 
a 000 3 
a 00 11 
a 00 0 1  
a 0 0 0 1  

a 0 2 1 2  
0"- 

30 

9.405 H Z a  

a 00 2 1  
a 0161 
a 00  0 8  
a 00 26 
a 0000 
a 00 11 
a 30 06  
a 0000 
a 0000 

a 02 35 
-0-0 

a 0 3 0 0  
0. 
- a 0 0 0 0  
om 

a 0 0 0 0  
0 .  

00)  0 0 
a 0 0 0 0  
a O J 0 0  

0 0 3 0 0  
" - 0 

TOT4, GM CONTRIRJTION FOR EACH  COMPOYENT 

E ? I O W S  S K I R T I I J I F A S  
6 -FAS 0 2  TANKS 
M31 /STS/A l l  
6 - 4 M  N 2  TANKS 

OE'LOYHENT ASSEYBLY 

ATY-SPAR CENTEQ 
A l l - G R A / C A N  CEYTES 

COHHAND/SERVICE M O D a  

AfY-RACK, CflGS, b-SAS 

a 1 7 3 7  
2 1 i f  

0 5 1 3 6  
0 0 5 2  

a 57a  3 
. 0152  
a 0 0 3 9  
a O O J 4  
a 0 0 k 0  

0 0 0 0 3  a 0 0 0 1  
0. 0 .  
- a 0 0 0 0  - a O O D O  

0. 0 .  
a 0 0 0 2  a 0 0 0 1  

0. O m  
a 0 0 0 0  0 0 0 0 0  
a 0 0 0 2  0 .  
0 0 0 0 3  a 0 0 3 5  
"" "" 

a G O 1 1  a 0 0 3 5  



C-29 
TASLE C-26 

GENfSALIZEO MASS C3qTRIBUTIONS 3 Y  DEGREE OF f R E I D O H  

h.19r)E 
NO 

1 
2 
3 
4 
5 
6 
7 
8 
9 

io 
11 
12 
13 
1 4  
15 
1 6  
17 
10 
1 9  
20 
21 
2 2  
23 
2 4  
25 
26 
27 
28 
29 
30 
31 
3 2  
3 3  
34 
35 
36 
37 
38 
39 
40 
4 1  
42  
43  
4 4  
4 5  
b 6  
47 
48 
49 
50 

SUM 

4NALYTICAL HOD€ 33 FIEQUENCY= 9.41 4Za  

GY c 
( D X )  

0 834 
0 2 4 1  

e 0 4 1 0  
0 3 2 1  
0 3b7 
0 2 5 2  
0 292 
0 345 
0 2 8 4  

e 0 038 
0 0 5 4  
0 057- 
0 014 
0 027 

.0012 

. o o o o  
a0013 

0 035 
0 039 

.0002 
e 0 0 0 4  
.0002 
a 0 0 0 4  
a 0 0 0 4  
- 0 0 0 5  
a 0 7 8 0  
1293 . 1 4 7 7  
2146 
0 363 
0 035 

e 0 0 2 7  
0 0 2 3  

.i3000 

. o o o o  

. 0 0 0 0  

. o o o o  
0 0 0 1  

. 0 0 3 1  
0 0 0 4  

.0002 
0 0 0 0  

. 0 0 0 1  

. 0 0 0 1  
roo02 
r O O O 1  
e 0 0 0 4  
. 0 0 0 3  
.0001 
. 0 0 0 1  
"" 

95 05 

GHC 
( D Y )  

.0012 

.0001 

. 0 0 0 1  

.o 021 
0 066 

e 0 0 0 3  
e 0 0 0 4  

- .O  0 0 0  
e 0 0 6 0  
. o o o o  
. o o o o  
.o 001 
e 0  0 0 7  
.!loo0 
.O 0 0 0  
. O O O l  
.0002 
e 0  0 0 4  
a 0  0 0  3 
moo03 
00 0 0 3  
a 0 0 0 0  
00 0 0 0  
. o o o o  
. o o o o  
. oooo  
.0001 
. o o o o  
.0002 
m0003 

-.0001 
.!loo0 
. o o o o  
. o b 0 1  
.o 0 0  0 
. o o o o  
. o o o o  
. @ O O O  

-.oooo 
. o o o o  

- . 0 0 0 0  
. 0 0 0 6  

- .0000 
0 0  0 0 0  
.0002 
a 0 0 0 1  

0 0 0 4  
0 0 0 0 3  
r O O O 1  
r O O O 1  
"" 

02 12 

GM C 
( D Z )  

00016 
. o o o o  

000  0 
e 0 1 0 5  
e 0 0 0 6  

-.000 0 
e0017 

0 014 
.0019 
. o o o o  
. o o o o  

- .0000 
0 0 0 0 4  
. 0 0 0 0  
. 0 0 0  0 
.0002 
.O 00 I 

000  3 
. 0 0 0 2  
. 0 0 0 1  
. o o o o  
.0012 
.0010 
.0002 
.0002 

- .oooo 
- .oooo 

. o o o o  

. o o o o  

.0002 
e0003 
.o 00 2 
e0003 

0 0 0  2 
- .oooo 

.O 00 0 
000 1 
.0002 
. oooo  
. o o o o  . 
.o 00 I 
. 0 0 0 0  
. o o o o  
.o 00 0 

0 .  
0 .  
0. 
0 .  

. o o o  0 

. o o o o  
0 0- 

6235 

GHC 
( T X )  

. o o o o  

. 0 0 0 0  
- . 0 0 0 0  
0. 
0 .  
0. 
0 .  
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 000 
. o o o o  

- .oooo 
- .oooo 
0 .  
0. 
0 .  
0 0  
0 .  
0 .  

0 0 0 0  
. o o o o  

- .oooo 
- . 0 0 0 0  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0 .  
0 .  
0 .  
0 .  
0 .  

. o o o o  

. o o o o  

.oooi) 
OLl 
0 .  
0 .  
0 0  
.0000 
. 0 0 0 0  
"" 

00   00  

t HC 
( T Y )  

.0301 

.0001 

. O O O l  
0. 
0. 
0. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
0. 
0. 

* O O O O  
. o o o o  

- . 0000  
-.a0110 
0. 
0. 
0. 
0. 
0. 
0. 

. O O O l  

. 0 0 0 1  
- . 0 0 0 0  

. o o o o  
0. 
0. 
0. 
0. 
0. 
0.  
00 
0.  
0. 
0 .  
0. 
0. 

. o o o o  

. 0 0 0 0  

. o o o o  
0.  
0. 
0.3 
0. 

.00Q2 
O O U  3 

-0" 

.OOli 

CHC NO3 E 
(TZ) DESCRIPTION 

a 0 0 0 1  SASE RNGIOWS S K I R T  
0 .  0 0 0 0  OWS/IU  INTERFACE -. 0 0 0 0  IU IFAS  IVTERFACE 
0 .  FAS 0 2  B3TLl,+Y +Z 
0. FAS 3 2  B3TL2,+Y + E  
0. FAS 0 2  B3TL3,-Y + Z  
0. FAS 0 2  B3TL4,-Y + Z  
0. FAS 0 2  B3Tl-5,-Y - Z  
0. FAS 0 2  B3fl-6,-Y -2 
0 .  FAS/AM/D4 IF, *Y 
0. FAS/4H/Db IF, +Z 
G D  FAS/AM/DL\ IF, - Y  
0 .  FASIDA IF, -Y -2  
0. FAS/&M IC, - 2  
0. FASIDA I F ,  +Y -Z  

e 0 0 0 0  A M  TUNNELISHEAS WB 
- . O O O O  A M  TUNNELISTS IF 
- a  0000 MDA/STS I N T E i F A C E  
- . O O O O  HOA 2ONEICYL  ITRFC 
0. N2  T4NY9 + Y ,  LOHER 
0. N2  T4NK, +Y,  UPPER 
0.  M2 TANK, + Z 9  LOHER 
0. N2  TQYK9 +Z, UPPER 
0. N2  TANK -2, LOHER 
0. N2 TANK, -Z, UPPER 

e 0 0 0 2  CH, FWD 3ULKYEAD 
a 0 0 0 1  CH, 9FT  3ULK4EAD 

- 0 0 0 0 2  SM, FWD 3ULKqEAD 
- . 0 0 0 1  '314, AFT  3ULKilEAD 
0. LOHE? D LATCH9 DA 
0. LOWE? +Y TRUNNION 
0 .  LOHE? -Y TRUNNION 
0. EREP PAC<AGE C e G e  

0. ATM PN 697 IF,OUYR 
0.  ATH PN 4,5 IF ,OUfR 
0.  ATM PN 8 9 1  IF,OUTR 
0 .  ATM PN 29 3 I F  ,OUTR 
0 6  ATM PN 697 IF,INMR 
0. ATM PN b95 I F p I N N R  
0. ATt4 PN 8 9  i I F p I N N R  
0. ATH PN 2 9 3  IF , I [NNR 

e 0 0 0 0  CYG, - Y  S I D E  
e 0 0 0 0  CHG9 +Y SIDE 
e 0 0 0 5  CHG, + X  SIDE 

0.  AYH SAS 9PN i 
0. AT19 SAS9 PM 3 
0. ATH SASp PN 5 
0 0  ATM SASY PN 7 
0 .  SPAR CENrER 

a 0035 G R A / C A M  :ENTER 

o 0 O36 



3PBITAL  CONFISURATION HOOAL SJSVEf 

ANALYTICAL I O D E S  GENERALIZED MASS CONTRIBUTION SUMMARY 

ANALYTICAL MODE 38 

4NALYTICAL FREQUENCY = 12.072 HZa 

COMPONENT 
NAM E 

So/OWS S K I R T / I U / F 1 S  
6-FAS 0 2  TANKS 
YP A/CTS/ PH 
5-AM N2 TANKS 
COHHAND/SERVICE '400 w 
DEPLOYMENT  ASSEHS-Y 

4TH-SPAR CENTER 
4TY-GRA/CAN CENTE.3 

5UY 

4TM-PACY,CHCS,4-S4S 

CHC 
( D X )  

a 0004 
a 0316 

- a 0 0 0 0  
a 0000 
w 0001 
a0001 
a 0 0 0 1  
w 0000 
a 0 0 0 9  
"" 

a 0323 

GMC 
(DY 1 

a 0194 
a 0314 
a0106 
0175 

w 0221 
a O i l  15 
a0001 
w 0 0 0 0  
w 00 00  

a 10 27 
" - - 

CMC 
(DZ)  

a 0178 
a 03 41 
a 00 06  
a 0083 
a 0005 
w 0 0 0 4  
a 0 0 0 1  
a 00 00 
0 0000 

a 0619 
" " 

Cq C 
(rx) 

a 1345. 
o w  

O m  

ow 

a6356 

w 0 1 0  2 

a O J 0 0  
a0001 
a0001 
" 0 - 
081G5 

TOf4-  CH C O N T R I B ~ T I O N  FOR EACH COYPOYENT 

B?/OHS S K I R T / I J / F A S  
6"AS 02 TANKS 
MI)\ /STS/AH 
6 - 9 H  N2 TANK5 

DEPLOYMENT ASSEYBLY 

Afq-SPAR CENTES 
ATM-CRAICAN CEYTER 

CDIMAND'/SERVICE HOD. 

AT'l-QACK,CMGS,4-SAS 

a 16?4 
a 0971 
a 613 2 

0258 
w 5938 
0021 

a 0 0 0 3  
w 0011 
a 000 2 

G!lC 
( T Y I  

a 0 0 0 1  

w 0 0 0 0  

a 0 0 0 0  

0. 

O m  

0. 
a 0 0 0 3  
a 0 0 0 0  
a 0 0 0 0  
"" 

a 0 0 0 2  

G ' l C  
( T Z )  

a 0 0 D 3  

a O U l C  

W O O 0 8  

. G O 0 0  

w 0 0 0 0  

woo25 

O m  

O m  

O m  

0 .  

"" 



N0r)C 
Y O  

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
12 
13 
14 
1 5  
15 
17 
18 
1q 
'LJ 
2 1  
2 2  
t 3  
24 
25 
26 
77 
28 
29 
30 
31 
32 
3f  
3b 
35 
35 
37 
39 
39 
4 0  
4 1  
b2 
41 
44 
45 
46 
47 
4 8  
49 
5 0  

SUM 

GMG 
( O X )  

; o o o o  
. o o o o  

- 0 0 0 0 0  
0 0 052 
00047 

0 0 6 3  . 0 060 
0 047 
0 0 4 6  

. 0 0 0 2  

. o o o o  
00002  
. o o o o  

-.0000 
0 0 0 0  
0 000  

. o o o o  

. o o o o  
- .oooo . 0 0 0 0  
- . D O 0 0  

. o o o o  

. 0 0 0 0  
0 000 

0 0 0 0 0  . 0 0 0 0  
.ooo! l  
. o o o o  

0 0 0 0  
. 0 0 0 1  

. o o o o  

. o o o o  
. 0 0 0 0  . 3 0 0 0  . 0 0 0 0  
. o o o o  
. 0 0 0 0  

0 0 0 0  . 0 0 0 0  
. ! loo0 
. o o o o  
0 0 0 0  

r O O O r l  
* 0 0 0 0  

0 0 0 0  
.r1000 

. o o o o  
0 0 0 0  

. o a o u  

. o o a o  

0"- 

0 3 2 3  

. .  

GMC 
(DY) 

e 0  0 0  I 
-.oooo 

.0003 
e 0  0 0 7  
a 0  0 7 0  
00038 
e0039 
e 0  1 3 1  
. a 0 2 8  
. o o o o  

@ 164 
.0002 

- . 0 0 0 0  
00023 
.0001 
0 0 0 0 3  
.0002 
.a 0 2 2  
0 0  080  
e 0 0 0 3  
. a 0 0 2  
0 0 0 1 5  
a 0  048 
. 0 0 0 2  

0 0 0 5  .I! 168 
moo15 
a0032  
00 0 0 5  
.O 0 0 2  

-.O 0 0 1  
.0010 
.a 0 0 0  
. o o o o  
. o o o o  
. o o o o  
.a 0 0 0  
. 0 0 0 0  

- 0 0  0 0 0  
. o o o o  
. 0 0 0 0  
.a 0 0 0  
00 0 0 0  
. 0 0 0 0  
0 0 0 0 0  
. o o o o  

. o o o o  

.a 0 0 0  

.n 106 

.o o o a  

" -0  

10 27 

.. " 

GEVFRfiL I Z E D  

ANALYTICAL 

. .  

C-31 
T  ARLE C-28 

MASS C3YTSIBUTIONS 9Y DEGREE OF FREEDOM 

HOOE 33 FIEQUENCY=  12.07 420 

GY C GHC ;YC GHC NODE 
( 0 2 )  (TX)  ( T Y )  (TZ)  DESCRIPTION 

o O 0 0 0  00769 . O i l O G  . 0 0 0 1  BASE RNGIOWS SKIRT 
o O 0 0 1  0 0 1 8 5  . O O O C  mO000 OWSIIU IYTERFACE 
. a o a 1  . ~ 2 9 1  . o g a o  .OOOI IWFU INTERFACE 
00037 0 .  00  0 .  FAS 02   BJTL I ,+Y  +Z 
00140 0 0  a.  0 0  FAS 0 2  83TL2,+Y +Z 
0 0 0 6 2  0 .  0.  0 .  FAS 0 2  B3TL3,-Y +Z 
e 0 0 4 1  0 .  0. 0. FAS 0 2  83TL4,-Y +Z 
0 0 0 5 0  0 .  0 .  0. CAS 0 2  BDTL5,-Y -Z 
00011 0 .  0. 00  FAS 3 2  83TL6,-Y -2 
e 0 0 4 2  0 0  0. 0. FAS/AH/DI\ IF, +Y 
0 0 0 0 0  0 .  0. 0.  FAS/Afl/O4 IF, +Z 
0 0 1 3 2  0 0. 0. 0. FAS/RH/D9 IF, -Y 

- 0 0 0 0 1  0 .  0.  0 .  FASIDA I F ,  -Y -2 
. 0 0 0 0  0 .  0. 0 .  FAS/AM IF, - 2  
. 0 0 0 1  0 .  0.  0 0  FASIOA tF9  +Y -2  
0 0 0 0 0  0 0 1 2 1  0 0 0 0 @  . O D 0 0  A M  TUNNE,/SHEAR HB 
. O O O O  0 1 4 5 4  mG.300 . D O 0 1  A M  TUNNEL/STS I F  
# O D 0 3  .2420 -.000G . 0 0 1 0  HD"A/STS I N T E i F A C E  
s.0002 m2061 e 0 0 0 0  0 0 0 0 2  MOA :ONE/CYL ITQFC 
# . O O O O  0 .  0. 0. N2 T4NK, +Y, LOWER 
0 0 0 8 2  0 .  0 .   0 .  N2 TqNK, + Y t  UPPER 
1.0000 0 .  0. 0 .  N2 TqNK, +Z,  LOWER 
.10000 0 0.  0 .  N2 TI\NK, +Z,  UPPER 
. , o o o o  0 .  0. 0. N2 T4NK -2, LOWER 
.30000 0 0 0. 0 .  N2 T4NK, -2, UPPER 
m O O O 1  00170 0 0 0 0 G  0 0 0 0 2  CM, 'WD 3ULK4E40 
a 0 0 0 1  a0108 e 0 0 0 0  e 0 0 0 4  CM, 4 F T  3ULKIEAD 

' r O O O O  a 0 1 2 5  e 0 0 0 0  .OD00 SH, FWD 3ULKHEAD 
mO004 0 0 2 9 8  e 0 6 0 0  0 0 0 0 2  SM, 4FT 3ULKYEAD 
.0001 0 .  0 .  0. LOWEP D ,ATCY, OA 

- . a 0 0 2  0 .  0 .  0 .  LOWEQ +Y TRUNNION 
a 0 0 0 5  0 .  0. 0.  LOWEP -Y TRUNNION 

- 0 0 0 0 0  0 0  O n  0 0  €REP PACKAGE C o t .  

- . o o o o  0 .  0 .  0. ATH PN 6 y 7  IF,OUfR 
. 0 0 0 1  0 .  0. 0 .  ATM 'N 495 I F ,  OUTR 
. o o o o  0 .  0. 0. A f t l  PN 8 ,  I IFsOUTR 
. o o o o  0 .  00 0. ATH PN 293  IF,OUTR 
.oooo  0 .  0 0 ,  00 ATH PN 697 I F v I N N R  
. o o o o  0 .  0. 0. ATM PN 495 IF,INNR 
. o o o o  0 .  0 .  0. ATM PN 891 IF , INNR 
. o o o o  0 .  0. 0. ATH PN 293 IF , INNR 
0 0 0 0 0  0 0 0 0 0  e 0 0 0 0  o O 0 0 0  CYG, -Y S I D E  
o O 0 0 0  a 0 0 0 0  . O C O O  .DO00 CYG, +Y S I D E  
a O O O O  o O O 0 0  . O O O O  . O O O O  CHG, +X SIDE 

0 .  0 .  0.  0 .  A T M  SAS 9PN 1 
0.  0. 0.  0. ATH SASI  PN 3 
0 .  0 .  0 .  0 .  ATH SAS,  PN 5 
0 0  0 .  0. 0. ATM SAS,  PN 7 

* O O O O  . 0001  . o o o o  0.  SPAR CENTER 
0 0 0 0 0  a 0 0 0 1  0 0 0 0 0  mO000 GRAICAN :ENTER 
"" "" " - 0 - "- 

00619  m8005  00032 a0025 

. . -I ". ." . . - . . - .. - . "" . ~ . ." "- ". - 



T4BLE C-29 

3 1 B f T A L  CONF1;URATION MODAL SdRVEY 

ANALYTICAL YOOES GENERALIZED HASS COHTRIRUTKON SUMMARY 

ANALYTICAL MODE 39 

COMPONENT 
NAH E 

4NALYTICAL FREQUENCY 

!3p/OWS S K I S T / I U / F \ S  
5-FAS 02 TANKS' 
qDA/STS/AH 
5-AH NZ TANKS 

OFP'COYHENT ASSEM3-Y 

AT Y-SPAR CENTES 
ATH-GRAICAN  CENTE? 

COYHAND/SERVICE Y O D a  

4TY-RACK 9CHGS 94-SAS 

su Y 

. 0 109 
0619 . 0000 
0064  

a 0 0 0 0  
0107 

a 0039 
a 0 0 0 4  
a 0 0 0 4  
"" 

a 0 9 4 6  

rn 0771 
a 0933 
a 0908 
a 30 82 

0060 
a 0868 
a 00 15 
a 0 0 0 5  
a 0004 

" - 0  

a 6 6 4 6  

= 12.568 HZ. 

a 0235 
I1 14 

a 0 1 4 1  
a 0437 
a 00 12 
rn 0153 
rn 00 34 -:. 00 00  
a 00 00 

rn 2126 
0"- 

a O O O 1  

moa03 
0. 

0. 

0. 
rn Oil0 3 

a 0 3 0 0  
a 0 3  28 
a 0034 

-0 - - 
a 0 0 6 9  

TOT4L GH CONTRIBUTION FOR EACH COHPOVENT 

BPf OHS S K I R T / I 3 / F A S  
6-'AS 0 2  TANKS 
HD4 /SfS/AH 
6-4H N2 TANKS 

DEPLOYMENT  ASSEYBLY 

ATY-SPAR CENTE? 
Afq-GRAlCAN CENTER 

C3HHAND/SERVICE HOD a 

Afq-RACK,CHGS,+-SAS 

o 1234 
2655 

e 1091 . 353 3 
a 0 0 7 8  
rn 1129 
e 0 0 9 8  
a 0041 
a 0031 

a 0 0 4 0  
0. 

0. 

0. 

0004 

a 0001 

a 0 0 0 1  
0 0 0 4  
0008 
00" 

a 0058 

a 0128  
0 .  

a 0 3 2 5  
o m  . 0 0 0 3  
0. 

. o o o o  
0 .  
- . o o o o  

e 0 1 5 6  
"" 



c-33 
TABLE c-30 

GEYCRALIZEO MASS C3YTRIBUTIONS 9Y DEGREE O F  FREEDOH 

A N L L Y l I C A L  MODE 3 3  F?EQUENCY= 12.57 i Z a  

I 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
13 
14 
15 
16 
17 
18 
19 
20 
2 1  
22 
23 
24 
>5 
2 6  
? ?  
29 
29 
3 0  
31 
32 
33 
3 4  
3 5  
f5 
37 
38 
39 
40 
4 1  
42 
43 
44 
1 4  
46 
47 
tt8 
49 
5 0  

SUM 

a 0 0 0 1  
a 0 0 0 0  

- .0001 
a (1 1 6 6  
a 0 876 

-.0004 
a 9 046 
a0182  
a 0 1 5 2  
0 0 0 5 r l  
a 3 0 0 8  
a3339  
.0001  
a 0  004 
e 0 0 1 5  
e 9 0 0 0  
. o o o o  
a ' l 0 0 0  
a I! 0 0 0  
a 0 0 1 1  
00034 
a9003  
a 0 0 9 6  
a 0 0 0 4  
a 0 0 0 5  
e 9 001) 
. 9 0 0 0  
a 0 0 0 0  
a 0 0 0 0  
e 0 0 0 6  
a 0 0 5 4  
a 9 039 
e 0 0 0 9  
a 0 0 0 0  
a 0 0 0 5  

- a 0 0 0 0  
a 0 0 0 3  
a 0 0 0 2  
. 0 0 0 2  
a 0 0 0 7  
a 0 0 1 0  
a 0 0 0 0  
a 0 0 0 3  
00004 
a 0 0 0 0  
a 0 0 0 0  
a 0 0 0 0  
a 0 0 0 0  
a 0 0 0 4  
a 0 0 0 4  
0"- 

a 0946 

a C  1 2 8  
8 0  096 
a 0 197 
a 0  0 5 0  
a 0 0 2 2  
a 0 067 
.070'+ 
00024 
a 9 065  
0 0  0 0 4  
e 0 2 0 8  
a 0 0 0 2  
a 0  0 0 2  
a n 1 0 0  
a 0 0 3 4  
a 0 394 
01 1 6 3  
a1281 
a 0 0 6 9  
0 1 8 6 1  
a1139 
a 0 0 2 5  
a 0 0 0 7  
e o 0 2 3  
a 0 026 

- a 0  00  0 
e 0  0 5 0  
. 0 0 0 2  
a0008 
a 0  3 1 7  
an486 
a 0  058 
. 0 0 0 9  
a 0 0 0 3  

0 .0  0 0 0  
- a 0 0 0 0  

a 0 0 0 1  
a 0  00  2 
a 0 0 0 0  

0 .0  0 0 0  
a ' J  0 0 5  
a 0  00 3 
a 0  0 0 0  
a 0  0 0 0  
a 0 0 0 0  
a 0 0 0 0  
a 0 0 0 0  
a 0  0 0 0  
e 0 0 0 5  
a 0  0 0 4  
"" 

a6546 

a 0 0 1 6  
80029  
a 0 0 5 8  
a 0 0 2 4  
a0106 
a 0 747 
a0056 

- a 0 0 0 2  
8 0 1 8 3  
0 0 0 4 8  
a 0 0 0 0  
a0059  

- a 0 0 0 3  
0 0  00  4 
a0014  
a 0 0 5 5  
.0019 
a 0 0 4 2  
a0014 
.0001 
a 0 0 0 0  
a0217 
a0111  
a 0 0 7 0  
a 0 038 
a 0 0 0 0  
a 0 0 1 0  
a 0 0 0 0  
a 0 0 0 1  
a0018 
a0016 
.Oil9 
a 0 0 0  0 

- a 0 0 0 0  
a0018 
a 000  2 
a 0 0 0 0  
. o o o o  
a 0 0 0 6  
a 0 0 0  I 
a 0 0 0 0  
a 0 0 0 5  
a 0 0 0 0  
a 0 0 0 1  

O m  
0 a  
0' a 

O m  

- a 0 0 0 0  
. 0 0 0 0  
"" 

a 2126 

a 0 0 0 1  
. o o o o  
a G 0 0 0  

0 .  
0 .  
O m  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
O m  

O m  

0 .  
a C 0 0 0  
a0002 

- a C O O O  

e o 0 0 2  
0 .  
O m  

0 .  
O m  

O m  
0 .  

a 0 0 0 0  
a 0 0 0 1  
a 0 0 0 1  
a 0 0 0 1  

O m  
O m  
O m  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
O m  
0 .  
0 .  

a C 0 0 0  
- . 0 0 0 0  

. 0 0 0 0  
0 a  
O m  

0 .  
0 .  

a 0 0 2 8  
a 0 034 
-0 -0  

a 0069  

a 0 2  2 0  
- a 0 0 0 0  

a 00 20 
O m  

0. 
0. 
O m  

O m  
O m  
0. 
0 a  

0. 
O m  

0 .  

a. 

a t 9 0 5  
a 5 0 0 2  

- a 0 0 3 3  
a 0 0 0  I 

O m  
0. 
0.  
0.  
0. 
0 .  

a 0 0 0 0  
a 0 0 0 0  

- a O i ) O O  
a 0 0 0 0  

0. 
O m  
O m  

0. 
0.  
0.  
0. 
0. 
0. 
0. 
0. 
O m  

a 0 0 0 0  
a O O O G  
a 0 0 0 0  

0. 
0. 
0. 
0. 

a 0 0 0 4  
0 0 0 0 8  
"" 

U Q 5 8  

00054 RASE RNGIOWS SKIRT 
0000  OWS/IU  IYTERFACE 

a 0074 IU/FPS  IqT€QFACE 
0.  FdS 0 2  SITL l ,+Y +Z 
O m  FAS 02 83TL2,+Y + Z  
O m  F A S  92 93TL3,-Y + Z  
0. F A S  02 83TL4,-Y +Z 
O m  FAS 32 R3TL5,-Y - 2  
O m  FAS 3 2  B3TLbp-Y - 2  
O m  FdS/AH/O4  IF,  + Y  
0. FAS/AM/D1  IF,  + Z  
O m  FAS/4H/OP  IF,  - Y  
0. FASIDA I F ,  - Y  - Z  
0 .  F A S I A M  I F ,  - Z  
0 .  FAS/DA [ F ,  +Y -Z 

a 0 0 2 2  AH T!JNNE,/SHEAR We 
a 0016 A M  TUNNEL/STS I F  

-.0021 M D A / S T S  INTEqFACE 
e 0 0 0 8  MOA 2ONEICYL ITRFC 

O m  N2 T A N K ,  + Y ,  LOWER 
0. N2 TANK, +Y, UPPER 
0. N2 TANK, +Z, LOWER 
O m  N2  TPNK, +Z, UPPER 
0 .  N2  TANK -Z, LOWER 
O m  N2 T4NK 9 -2, UPPER 

a 0 0 0 1  CH, FWO aULK4EAO 
. 0 0 0 1  CM, 4FT BULK4EAD 
a 0 0 0 0  SH, FHD 3ULKHEAD 
a 0 0 0 0  SM, AFT  3ULKYEAD 

0 s  LOWE? 0 L A T C i ,  DA 
0 .  LOWE? + Y  TRUNNION 
O m  LOWE? -Y TRUYNION 
O m  €REP PACKAGE C a G a  

O m  ATM PN 6 9  7 IF,OUTR 
O m  ATM PN 495 IFpOUTR 
O m  ATM PN 8 9 1  IFsOUTR 
O m  ATM PN 293 IFvOUTR 
0 -  ATM PN 697 IF , INNR 
0. ATM PN 495 fF,INNR 
O m  ATM PN 8 9 1  I F p I N N R  
O m  A T M  PN 293 I F p f N N R  

. O O O O  CMG, -Y S I D E  
a 0000 CYG 9 + Y  S I D E  
a 0 0 0 0  CMG, + X  SIDE 

0 .  ATH  SAS ,PN 1 
O m  A T M  SAS? PN 3 
0.  ATM SASS PN 5 
O m  ATM SAS, PN 7 
0. SPAR CENT E R 
- 0  0 0 0 0  GRAIZAN :ENTER 

0 0- 0 

a G 156 



c -34 

T 4 9 L E  C-31 

3 I B I T A L  C0NFI;URATION MODAL SJRVEI' 

l lNALYTIC4L  YOOES GENEQALIZED  HASS  CONTRIBUTION SUMHARY 

A N I L Y T I C A L  M O O €  41 

4MALYTfCAL FREQUENCY = 13.323 HZ. 

COMPONENT 
NAH E 

qp/OWS S K I R T / I U / F I S  a 0 0 0 1  
5 - f A 9  0 2  TANKS a 0 0 4 1  
Y04 /STS/AH - 0  000[1 
6-AH  N2 TANKS a 0 0 0 5  

OFPLOYHENT  ASSEMSLY 0 0 0 3  

ATH-SPAR CENTER oaoo 
fiTH-KRA/CAN  CENTE? .0001 

SUY a 0054  

COMHllND/SERVICE q 3 0 a  - a 0 0 0 0  

ATH-RACK,CHGS,L-SAS a004  

" - 0  

0 0 0 2 6  a 0 0 8 8  a 0 3 0 5  a t 0 3 5  
e0062 mOO30 0. 0. 
o 0 8 0 4  a2239 0 0 3 1 1  0 0 2 5 7  
a 0 5 5 5  01286 0 a  0. 
a1048 a3079 a 0 3 4 7  e G l 4 6  
0 0 0 4 2  a0041 0. 0.  
a 0 0 0 1  a 0 0 0 2  .OJ00 . o o o o  
. m o o  O O O J  .OJOI ; a o o o  
. o o o o  a o o o o  . a 0 0 1  . o o a 9  

0"- " - 0 " - 0 "" 

02538 a6766  e 0 1 6 5  a 0 4 3 8  

T O f 4 L  Gf l  CONTRIR3TION FOR EACH  COHPOYENT 

B?/OWS S K I R T / I U / F A S  
6-FAS  02 TANKS 
flD\ /STS/AH 
6 - A M  N 2  TANKS 

DE'LOYYENT ASSEMBLY 

ATJ-SPAR  CENTE? 
ATY-GRAICAN  CEYTER 

COJYAND/SERVTCE HODa 

ATH-RACK, CMGS, 4-SAS 

a 0 1 6 6  
0 0 1 3 3  

3 3 3 1  
a 18'+5 
4358 
0 0 3 6  

0 0 0 3 7  
a 0 0 0 2  

000  3 

a0310 

a00b0 

.0d48 

8 0 0 0 0  

a 0 0 0 3  

a 0139 

0 .  

0. 

0. 

0. 

-0-0 



N3OE 
Y O  . 
1 
2 
3 
4 
s 
5 
7 
0 
9 

1 0  
11 
1 2  
1 3  
14 
1'; 
16 
1 7  
I 8  
19 
20 
21 
22 
? 3  
2 4  
?f 
26 
27  
29 
29 
30 
31 
32 
3 3  
3 4  
3 5  
36 
37 
30 
39 
40 
41 
42 
4 3  
44 
45 
b 6  
47 
48 
4q 
50 

SUM 

c-35 
TABLE C-32 

GEYFPALIZEO MASS C3VlRIBUTIONS B Y  WGREE OF FREEDOH 

A Y I L Y T I C A L  

G Y C  
( D X )  

. 0 0 0 ! l  

.bo00 
- . o o o o  

0 004 
. 0 0 0 5  
. 5 0 0 4  

- . o o o o  . 0 0 3 8  
Q 019 . 9 000 . 0 003 

-090311 
. o o o o  
. O O O O  
. 0 0 3 9  
. o o o o  

0 0 9 0  
- .000 '1  
- . o o o o  

. o o o o  

. 0 0 0 1  

. o o o o  

. O D 9 2  

. g o o 1  . 0 0 0 0  
- . 3 0 0 0  
- 0  0 000 

. 3 0 0 0  

. o o o o  

. 0 0 0 1  

. 0 0 0 1  
- . o o o o  
.0001 
. o o o o  
. 0 0 3 0  
. o o o o  . 0 0 0 0  
. o o o o  . 0 0 0 0  
.0001 . 0 0 0 1  
. ( I 0 0 0  
. o o o o  
. 0 0 7 1  
. o o o o  

- . 0 0 0 0  
. o o o o  

- . a 0 0 0  
. O O J O  
. 0 0 3 1  - 0 " 

0 0 0 5 4  

GMC 
( O Y )  

o 0 0 1 4  
. 0 0 0 1  
0 0 0 0 3  
o 1 1 0 0 4  
000G3 
0 0 0 5  

0 0 0 3 9  
00 0 0 9  

m i )  0 0  1 
moo03 
. a 0 0 1  

- 0 0  0 0 0  
00 0 0  3 
. 0 0 0 1  
.O 0 1 9  
00 0 0 0  
a(! 2 2 3  
0 0 5 6 1  

.n 003 

. n 3 2 6  
0 169 

0 0 0 3 5  
.DO06 
m o o 1 7  
. @ 0 0 1  
. O O l R  
00 906  
. 0 0 1 8  
!! 107 

o O 0 0 7  
a0030 
00 0 0 5  
. o o o o  
. 0 0 0 0  
. o o o o  
. o o o o  
. o o o o  
.c 0 0 0  

-.!I000 
.O 0 0 0  
. a 0 0 0  
. 0 0 0 0  
00 0 0 0  
.O 0 0 7  
. o o o o  

- .0000  
. o o o o  

- .0000  
. 0 0 0 0  
. 0 0 0 0  
"" 

MODE k l  

GY C GMC 
( nz (TX)  

0 0 0 4 3  00003 
. 0 0 0 2  .0001 
. O O l l  . 0 0 0 1  
. a 0 0 1  0 .  
. 0 0 0 2  0 .  
0 0 0 2 7  0 

- . o o o o  0 .  
. 0 0 0 1  0 .  
. o o o o  0. 
o . 0 0 0  6 0 
0 ' 0 0 9 4  0 .  
.a019 0. 
4 0 0 0 0  0 .  
l 0 0 0 1  0. 
t o o i l 1  0. 
# # 0 0 3 7  . a 0 0 1  
auOOO3 0 0 0 0 5  
.BO702 -00002 
11496 e 0 0 0 8  
, 0 0 7 8  0 .  
Boo10 0 .  
0 0 7 6 8  0 .  
. 0 3 9 0  0 .  
0 0 0 3 6  0 .  
.0004 0 .  
.0038 . o o o a  
02644 00020 
0 0 0 5 3  .GO13 
0 0 3 4 5  a 0 0 1 3  
.0004 0 .  
.0012 0. 
0 0 0 2 6  0 .  

" . 0 0 0 0  0. 
" . 0 0 0 0  0 .  

. 0 0 0 1  0 .  
- . o o o o  0 .  

. O O O O  0 .  
- . 0 0 0 0  0 .  

.DO00 0 .  
- . o o o o  0 .  

. o o o o  0 .  

. o o o o  . 0 0 0 0  

. o o o o  . 0 0 0 0  

. o o o o  . o o o o  
0 .  0 .  
0 .  0. 
0 .  0 .  
0 .  0 .  

. 0 0 0 0  . 0 0 0 1  

.0000 . 0 0 0 1  
0.0- "IO 

F?EQUENCY=  13.32 .If. 

;HC GMC NO3E 
t r y )   ( T Z )   D E S C R I P T I O N  

m o l 2 2  . 0 0 0 7  BASE RNGIOWS SKIRT 
.OD03 e 0 0 0 1  OWS/IU  INfERFACE 
. O O l G  0 0 0 0 3  f U / F I S  IYTERFACE 

0. 0. FllS 32 BJTLl,+Y + Z  
0. 0. FAS 0 2  B3TL2,+Y +Z 
0 .   0 .  FAS 0 2  B3TL3,oY + Z  
0.  0. FAS 3 2  83TL4,-Y +Z 
0. 0 .  F A S  0 2  B3TL5, -Y - Z  
0 .  0 .  FAS 02 93TL6,-Y -Z 
0.  0.  F A S / A M / D A  I F ,  + Y  
0.  0 .  F A S / A M / 0 4  I F ,  tZ 
0. 0 .  FAS/9Y/04 TF, - Y  
0 .  0 .  FASIDA I F ,  -Y  -Z 
0 .  0 .  FAS/AH IC, -2 
0 .   0 .  FASIDA I F ,  +Y - 2  

e 5 3  11 0 0 0 5  A M  TUNNELISHEAR We 
0 0 3 2 7  e0013 A M  TUNNEL/STS I F  
o 0 1 9 8  0063 HDAISTS  INTEiFACE 
a0322 - a 0 0 0 2  MOA CONEICYL  ITRFC 

0.  0. N2 T P N K ,  +Y, LOWER 
0 .  0 .  N2 TANK, +Y, UPPER 
0. 0 .  N2 TANK, +2, LOWER 
0 .  0. N2 TANK,  tZ, UPPER 
0 .  0 .  N2 T4NK - Z ,  LOWER 
0 .  0. N2 TANK, -Z, UPPER 

m2551 .0015 CM, FWD 3ULKiEAD 
,0385 0 0 0 2 7  CH, I F T  3ULKiEAD 
. O O G @  0 0 0 0  SM, FWD 3ULKlEAD 
a0310 a 0 0 0 6  SM, AFT BULKYEAD 

0. 0 .  LOME? 0 LATC4, DA 
0. 0 .  LOWE? +Y TRUNNION 
0. 0.  LOWE? - X  TRUNNION 
0 .  0. €REP  PAC<AGE COG. 
0 0  0 .  ATM PN 697 IFVOUTQ 
0. 0. ATH PN 495 IFpOUTR 
0. 0 .  ATM PN 891 IF,OlJTR 
0. 0. ATH PN 2, 3 IFpOUTR 
0. 0 .  ATM PN 697 I F p f N N Q  
0. I). ATH PN 495 I F p I N N R  
0. 0. A f M  PN 891 IF,INNR 
0. 0. .ATM  PN 293 IF , INNR 

o 0 3 0 0  . O O O O  CMG, -Y  SIDE 
e 0 0 6 0  e 0 0 0 0  CMG, + Y  S I D E  
. O O O G  . O O O O  CYG,  + X  SIDE 

0. 0. ATM SAS (PN 1 
0. 0. ATH SAS, PN 3 
0. 0 .  ATH SASS PN 5 
0.  0. ATM SAS, PN , I  

. 0 0 0 0  0. SPllR  CENf ER 
a 0 0 0 0  0 0 0 0 0  G R A I C A N  ;ENTER "- - - " 0  

0 2 5 3 0  06766 0 0 0 6 5  e0430 00139 



C-36 

3 ? 8 I T A L  CONF1;URATXON  MODAL SJRVEr 

ANALYTICAL VODES GENERALIZED MASS CONTRIeUTION SUMMARY 

ANALYTICAL MODE 45 

4YALYTICAL FSEQUENCY = 14.855 H Z a  

COMPONENT 
NAME 

9 * / O U S  S K I R T / I U / c 4 S  a 0 0 2 4  a0216 a 0005  
6-FfiS 0 2  TANKS 0 0 7 8  0 0 0 6 1  00100 
VrlA/STS/AH e 0 0 0 5  a1437 00059 
6-AH N2 TANKS a 0075 a 5 5 4 0  a 0 1 9 1  
Cf7YYAND/SERVICE ' I300  0 0 0 0 5  09922 o O O 8 7  
DFQLOYHENT ASSEMSLY a 0 0 1 3  a t 3 3 8  0 0 0 2 4  
ATH-RACY ,CMGS 9 4 - S I  S e 0 0 5 3  o O O O 7  a0016 
ATH-SPAR CENTEP 0008 .0008 -. o o o o  
ATH-GRA/CAN CEYTEP a0010 0 0 0 0 6  0 0 0 0 0  

su H 00269 a 8 S 3 4 .  0 0 4 8 2  
-0" "" "" 

a 0 3 1 3  
O m  

0. 

0. 

a 0 3  1 2  

00142  

0 0 a 0 0  
.OD40 

05 49 
0- - - 

- 0 2 5 7  

0 0 0 0 0  a 0 0 0 3  
O m  O m  

0. i l a  

O m  0 .  

a 0 0 1 3  a 0 2 7 4  

o O O G 5  a 0 0 4 4  

a 0 0 0 1  o O 0 0 0  
00045 0 0  
a 0 0 7 1  0 0 0 0 1  
"" "" 

0 1 3 6  a 0 3 2 3  

83/0WS SKXRf / fU/FAS 
6"AS 02 TANKS 
HD4/STS/AM 
6-4H N 2  TANKS 

OEPLOYHENT fiSSEYBLY 

A f i - S P A R  CENTEP 
ATq-GRA/CAN CEYTER 

COHMAND/SERVICE MODO 

AfI-RACK,CHGS,b-SAS 

a 0 2 3 1  
a 0239 

18D 1 
a 5836 
a 123 6 
0 0374 
a 0 0 1 4  
a 010 1 

0138 



NOOE 
NO l 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
12 
1 3  
14 
1 5  
16 
17 
18 
19 
20 
2 1  
2 2  
2 3  
24 
3 5  
25 
7 7  
28 
29 
30  
3 1  
32 
33  
3 4  
J5 
36 
37 
38 
39 
40 
4 1  
1 2  
43 
k 4  
45 
46 
47 

49 
5 0  

SUM 

bo 

GEYFPALIZED MASS C'3VTRIBUTIONS BY OEGREE OF FRESOOH 

ANALYTICAL MODE 45 F?EQUENCY= 14.85 i 2 .  

G Y C  
( O X )  

. 0 0 0 0  
a0000 
. o o o o  
0 0  026 

-.UOJl 
l 0 0 9  1 
8 0 0 3 4  

0 0 1 4  
l 0 0 0 4  
. 0 0 1 0  
a0000 
a 0 0 1 3  
. o o o o  
. 0 0 0 0  
a 0 0 0 1  
. 0 0 0 0  
a 0 0 0 2  
a0002  
a 0 0 0 1  

0 0 6 1  
.OOll 
. 0 0 0 2  
a 0 0 0 0  
a0000 
e o 0 0 1  
. 0 0 0 1  
a0002  
.rJOQl 
. 0 0 0 2  
. D O 0 1  . 0 0 0 6  
8 0 0 0 5  
0 0 0 0 0  

-a0000  
a 0 0 0 1  . 0 0 0 0  

- a 0 0 0 0  
0 0 0 4  

0 0 0 1 6  
a 0 0 0 9  . 0 0 0 8  
0 0 6 3 3  
0 0 0 0 4  
a0005  
a0000 
. 0 0 0 0  
a0000 

- a 0 0 0 0  
. 0 0 0 8  . 0 010 
"" 

GHC 
(DY)  

0 0  133 
.O 009 
a0014  
00 0 0 9  
a0 001 
a0300 
a 0 0 0 9  
a0036 
0 006  

a 0 0 1 1  
0 0  0 15 
a01322 
m o o 0 3  
a 0  0 0 5  
a0 0 0 4  
a0785 
a 0  269 

-.a018 
a 0 4 0 1  
l 0 8 8 7  
0 2 0 6 5  
a1550 .rJ 267 

0 486 
0 3  285 
.PO34 
m O  7 8 8  
. D O 1 1  
. 0 0 8 9  
8 0  049 
a @  1 5 6  
0 0  1 3 1  
a0000 .I! 0 0  3 

- m O  0 0 0  
- . o o o o  

. 0 0 0 0  

. r )oo2  

. 0 0 0 2  
a0000 
.O o o p  
a0000 
0 0  0 0 0  
0 0  0 0  0 
a0000 
. o o o o  
a0000 

- . 0000  
a0008 
a0006 
"" 

GY C 
(02 )  

. 0 0 0  1 
0 0 0 0 0  
.000 0 
. 0 0 0 3  
a0012 
a0013 
0 0 0 1 3  
a0016 
a0044  
e 0 0 0  1 
. o o o o  . 000 2 

- . 0 0 0 0  
- . 0 0 0 0  

a0000 
l 0 0 1  I 
e 0 0 0 1  
0 0  0 1  0 
80038 

0 0 2 7  
. o o o o  
. 0 0 0 2  

0 027 
0 0 0 7 4  
0 0 0 5 1  
a0000 

0 076  
eo002 
l 0 0 0  9 
a0006 
.OOll 
. 0 0 0 6  . 0 0 0  0 
a0000 
. 0 0 1 0  
e o o o o  

. o o o o  

. o o o  0 
0 0 0 0 3  

-- l 0 00  0 
- r o o 0 0  

8 0 0 0 3  
. 0 0 0 0  
a 0  0 0  0 

0 .  
0.  
0 .  
O m  

- a0000  
. 0 0 0 0  
"" 

GHC 
( 1 x 1  

. 0 0 1 0  

. 0001  

. 0002  
O m  

0 .  
O m  

O m  

O m  
0 .  
0 .  
O m  
0. 
0 .  
0 .  
0 .  

. 0 0 0 1  
a0006 
a0007  

- a 0 0 0 3  
0 .  
0 .  
O m  

O m  

O m  
0 .  

a 0 0 3 7  
0 0 6 3  

a0008 
e0034  

O m  

0 .  
0 .  
0. 
O m  
0 .  
0 .  
O m  

0 .  
O m  
0 .  
0 .  

0 000 
. 0 0 0 0  
. 3 0 0 0  

O m  
O m  
0 .  
0 .  
l 0 040 
l 0 049 
"" 

S f l C  
( r'y 

a0000 
. a 0 0 0  
. o o o o  

0. 
O m  
O m  
O m  
0. 
0. 
0 .  
0. 
O m  

0.  
0.  
O m  

.0001  
eo002 
.OLIO8 
a0003 

0. 
0 .  
O m  

0.  
O m  
O m  

mOGO2 
mG003 
. o o o o  
a0000 

a. 
0.  
0. 
0. 
0. 
O m  

0.  
O m  

O m  

0. 
0. 
0. 

. 0 0 0 0  
0 0 0 0 G  
. 0 0 0 0  

0. 
0. 
0. 
O m  

8 0 0 4 5  
a0071  
0"- 

GHC N03E 
(TZ) DESCRIPTION 

-.0001 BASE RMGfOWS SKIRT 
- 0  0000 OWSIIU IYTERFACE 
l 0004  I U / F 9  S INTERFACE 

O m  FAS 0 2  B3TLl,+Y +Z 
0. FAS 32  BITL2,+Y +2  
0. F A S  0 2  B3TL3,-Y +Z 
O m  FAS ,32 B ~ T L ~ , - Y  +z 
0.  FAS 0 2  83TL5,oY -2 
O m  FAS 02 B3TL6,-Y - 2  
0 .  FAS/4M/O4  IF, + Y  
0. FAS/L\H/O4 IF, + Z  
0. FAS/ I I f l /O I  IF, - Y  
0. FASIDA I F  9 -Y -Z 
0 .  FAS19M I F ,  - 2  
0. FASIOA fF, +Y - Z  

0 0 0 3 4  AH TUNNELISHEAR UB 
l 0100 L\M TUNNE-ISfS I F  
l 0107  HOA/STS INTEQF4CE 
a0034  MOA CONEtCYL ITRFC 

O m  N2 T9NY, +Y, LOWER 
O m  N2 T4NK, + Y ,  UPPER 
0 .  N2  T4NK, +f, LOUER 
0. N2 T4NK, + Z ,  UPPER 
O m  N2  TaNY -2, LOWER 
O m  N2 T 4 N Y p  '2, UPPER 

80018 Cfl, FWD BULKqEAD 
e 0 0 2 4  CH, 4FT 3ULKqEAO 

- 0 0 0 0 0  SM, FWD 3ULKHEAO 
o O 0 0 2  SM, 4 F T  3ULKHEAD 

0.  LOWER 0 L A T C 4  DA 
O m  LOWEP +Y TRUNNION 
0. LOWEP - Y  TRUNNION 
0. EREP PACCAGE C O G .  
0. ATH PN 6.7 IF,OUTR 
O m  ATH PN 495 IF,OUTR 
O m  A T M  PN 8 9 1  IF,OUTR 
0. ATM PN 293  TF,OUTR 
0. ATH PN 69 7 I F v I N N R  
0. ATH PN 4 ~ 5  I F I I N N R  
O m  ATH PN 8 9 1  IFwINNR 
O m  ATY PN 293 I F V I N N R  

. o o o o  CHG, -r SIDE 
a0000 CMG, + Y  SIDE 
e 0 0 0 0  CHG, + X  SIDE 

0. ATM SAS pPN I 
O m  m SAS, PN 3 
O m  ATM SAS, PN 5 
O m  A T M  SAS,  PN 7 
0. SPAR CENTER 

0 0 0 0 1  GRAICAN :ENTER 
"" 

8 0 2 6 9  0 8 5 3 4  0482 l 0 2 5 7  80136  80323 



C-38 

TAQLE C-35 

COYPONENT 
NAME 

ANALYTICAL MODE 

4 N A L Y T I C A L  FREQUENCY = 

9Q/OWS S K I R T / f U / c l S  0 0 0 1  00 3 7  
5-FAS 0 2  TANKS 0239 0 1 8 1  
HnA/STS/AH 0 0 1 0  a 0 0 1 7  
6-AH N2 TANKS 0 1 0 1  0 0 4 1  

DCPLnYMENT  ASSEHS-Y 001b . 0 1 2 1  

ATY-5PAR CENTER . 0 0 0 0  . 0 0 0 0  
BTY-GRA/CAN  CEYTIS . 0 0 0 1  . 0 0 0 1  

su Y G374 0426 

COHHaND/SERVICE ' l o 0 0  a 0 0 0 1  0 0 0 1 6  

4TM-9ACK VCMGS pC-S4S a 0 0 0 7  0 0 1 3  

"" "" 

TOT4, GM CONTRIBUTION FOR 

BP/OWS S K I R T / I 3 / F A S  
6"AS 02 TANKS 
MD4/STS/AH 
6 - I H  N 2  TANKS 

DEPLOYMENT ASSEMBLY 

A T  I - S P A R  CENTER 

COqHAND/SERVICE HOD. 

AfI-QACK,CMGSpC-SAS 

56 

17.553 HZ. 

.OJOG 

0 0 3 0 9  

.OS10 

.DO01 

. O J O O  

. 0 0 0 0  

. 0 0 2 1  

3 .  

0. 

0.  

" 0 - 

EACH COMPOYENT 

0 1 3 7  
0579 
2 2 2 7  
6 2 2 0  
0615 
0 1 4 2  
0026 . 000 2 

. 0 0 1 0  - . o o o o  

mO317 m o o 0 5  
0. il, 

n. 0.  
0 0 0 3 1  o I I O D 1  

0. 0 .  
. oooo  . o o o o  
.oooo 0.  
. 0 0 0 1  .0004 

rn 0 3 5 9  0 0 0 5  
"" "" 

ATH-GRAICAN CEYTER . 001 2 



(2-39 
TABLE c-36 

G E Y E Q L L I Z E O  MASS C3JTRTBUTIONS 3Y DEGREE OF FRE300M 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
15 
1 5  
1 7  
1 8  
19 
20 
21 
22 
23  
24 
25 
15  
27 
28 
29 
30 
31 
32 
33 
34 
3 5  
3 6  
37 
39 
39 
40 
4 1  
4 2  
I f  
4 4  
4 5  
46 
47 
$ 8  
49 
5 0  

S J?! 

AWLLYTICAL MODE 5 3  F'ZEQUENCY= 17e55 i Z .  

GHC GHC G!! C GMC S M C  GMC N03E 
( O X )  ( O Y )  ( 0 2  1 ( T X )  ( T Y )  (TZI   DESCRIPTION 

.JOOO 
- . 0 0 0 0  
- a  II 0 0 0  

0 141 
a 0 0 1 3  
a 0 0 4 2  . 0 0 0 7  
e 0 0 3 8  

- . 0 0 0 2  
. o o o a  
. o o o o  
. o u o o  

- . a 0 0 0  
. 0 0 0 1  . o o o u  
. r J O O l  
. 0 3 3 1  
a 0 0 0 3  
a 0 0 0 5  
. 0 0 0 1  
* 0 0 0 0  
a 0 0 3 8  . I! 013 
a 0 042 
a 0 0 0 3  - . 0 0 0 0  . 0 001 . 0 0 0 0  . 0 0 0 0  . rJ 016 

- .0001 
- . a 0 0 1  
- . o o o o  

. Q O O O  

. o o o o  

. a 0 0 0  

. 0 0 0 1  . a 0 0 0  
a 0 0 0 3  
. 0 0 0 2  

- . a 0 0 0  
. o o o o  
a b O O t  
. o o o o  

- . 0 0 0 0  
. o o o a  
.oo I )a  
. o o o o  
. a 0 0 1  

. a o o o  

"" 

0 374  

e 0 0 2 3  
. o o o o  
.a 0 0 0  
e0104 
a C 005 
a 0 0 2 7  
.a 0 1 0  
a 0  0 33 
. 0 0 0 2  

-.O 0 0 0  
a 0  0 0 6  
a 0  0 0 0  

0 0 0 5  
- . ' J o o o  

.!IOU2 
a 0  0 0 5  
e 0  0 0  3 

-.0001) 
. O  0 0 9  
a 0  001 
. o o a o  
. 0 0 2 0  
a 0 0 0 5  
a 0 0 0 9  
m r !  0 0 5  
a 0  0 0  1 

.a 0 0 0  

. a 0 0 2  
- a  0 004 

.O 0 0  I 

.0124 
a 0  0 0 0  
. a o o a  
. o o o o  
. o o o o  

-.a 000 
a 0 0 0 4  
a 0 0 0 3  

-.o 0 0 0  
a 0  0 0 1  
a 0 0 0 5  
. o o o o  
a 0  0 0 0  
. 0 0 0 0  

-.o 0 0 0  
. o o o o  
moooo 
. ' J o o o  
.a 0 0  I 

80014 

" - - 
Ob 26 

.0012 
a 0 0 0 3  
a 0 0 0 5  
.0022 

a 0 0 0 4  
. 0 0 1 2  
a 0 0 0  3 
.0032 
a 0 0 2 5  
a 0 0 5 7  . 0 0 2 0  
e 0 0 0 8  
. 0 0 2 0  . 000 0 
- 0 7 2 3  

068 0 
a0338 . I) 1 2 7  . 343 9 
a 0 8 6 9  
a0163 
. O i l 7  
a 1 0 9 5  
e 0 3 9 5  . 0 137 
-0 38 5 

00 3 
w o o 2 0  

- . 0 0 0 1  
0 0 0  9 

- . 0 0 0 0  
. o o o o  
a 0 0 0 2  
. O O O l  . 0 0 0  I 
a 0  0 0  0 
. 0 0 0 1  

0 0 0  0 
. o o o o  . 0 0 0  0 
a O G 0 0  
. o o o o  
. o o o o  

b o 0 8 6  

0 .  
0 .  
0 .  
0 .  

. o o o o  
a 0 0 0  a 
00  0- 

88  l k  

. o o o o  

. 3 0 0 0  
- . o o o o  
0 .  
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

a0003 
. 0 0 0 2  
.00iJ4 
. 0 0 0 1  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

. o o a z  
a 0 0 0 6  
. 0 0 0 1  
. 0 0 0 2  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

. 0 0 0 1  

. o o o o  

. o o o o  
0 .  
0 .  
0 .  
0 .  

. o o o o  

. a 0 0 0  
" - - 
0 0  21 

e O J 0 6  
a 0 0 0 0  
a0004 

0. 
0. 
0. 
0 .  
0 .  
0. 
0. 
0.  
0. 
0 .  
0 .  
0. 

a0007 
a 3 1 0 4  
a 03 6 b  
e O l L 3  

0 .  
0. 
0. 
0 .  
0 .  
0. . 0 3  12 

mo1)oi j  
.0300 

.OJ 19 

0 .  
0 .  
0. 
0. 
om 
0. 
0. 

0 .  
0. 
0 .  
0. 

o b  

. o o o o  

. o o o o  

. o o o o  
Q. 
0. 
0. 
0 .  

. o o o o  

. 0 0 0 1  
" - 0 

a0359 

mO000 BASE RNGIOWS SKIRT 
m0000 OWS/IU  INTERFACE 

- a  0 0 0 1  IU IFAS  IVTESFACE 
0 .  FAS 0 2  B3TLl,+Y +Z 
0. FhS 0 2  B3TC2,4Y 4 Z  
0. FAS 0 2  83TL3,-Y +Z 
0 .  FAS 3 2  8 3 T L 4 , ~ Y  + Z  
0 .  FAS 32 83TL5,-Y -2  
0. F A S  0 2  B3TL5,-Y -2 
0 .  F A S I 4 M I 0 4   I F ,  + Y  
0. FASIAMID4 IF, + Z  
0 .  FAS/AH/04 IF, - Y  
0 .  FASIDP I F ,  -Y - 2  
U. F A S / a M  I F  9 - Z  
0.  FASIOA  IF ,  +Y -2  

. O O O O  AM T jNNELISHEAS WB 
e 0 0 0 1  A M  TUNNE-/STS IF . 0 0 0 2  H O A I S T S  KNTESFACE 
a 0 0 0 1  MOA SONEICYL  ITRFC 

0. N2 TLINK, +Y, LOWER 
0.  N2 T4NKg + Y ,  UPPER 
J .  N2 TANK, +Z, LOWER 
0 .  N2 T4NKg +Z, UPPER 
2 .  NZ T4NK -2 ,  LOWEQ 
0 .  N2 T 4 N Y v  -2, UPPER 

. O O O O  CM, FWD BULKL1EAD 
a 0 0 0 1  CM, 4FT 3ULKiEAO 

-a0000 Stl ,  FWD 3ULKYEAO 
a 0 0 0 0  SH, 9FT 3ULKYEAD 

0. LOME2 0 LATC.1, DA 
0 .  LOHE? +Y TRUNNION 
0. LOWE? - Y  TRUNNION 
0 .  €REP PAC<AGE C.G. 
0 .  ATH PN 697 IFpOUTR 
0 .  ATM PN 4.5 IF,OUTR 
0. ATH PN 891 IFgOUTR 
0. ATH rJN 2 9 3  IFpOUTR 
0 .  A T M  PN 697 IF , INNR 
0. PTM PN 495 fF,INNR 
0 .  ATM PN 891 I F p I N N R  
0 .  ATM PN 2 9 3   I F v I N N R  

a 0 0 0 0  CYG, - V  S I O E  
m o o 0 0  CMG, +Y STOE 
. O O O O  CMGr + X  SIOE 

0. ATH SAS 9 PN i 
0. A T M  SAS, PN 3 
0. A f H  SAS,  PN 5 
0 .  A f M  SAS, PN 7 
0. SPAR CENTER 

0 0 0 0  GRAICAN :ENTER - 0" 
0 0 0 5  
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3 ? 8 I T A L  C0NFI;URATION MODAL S J R V E I  

ANALYTIC4L  \100ES GENERALIZED  MASS  CONTRIBUTION SUMMARY 

ANALYTICAL MOO€ 58  

4 V A L Y T I C A L  FREQUENCY = 18.361 HZ. 

COMPONENT 
NAH E 

Bn/OUS S K I R T / f U / F \ S  0 0 1 3  
6-FAS 0 2  TANKS 1976 
wn A/?TS/ b?4 0 0 0 5  
6-AH N2 TANKS . 0 0 1 1  
COMMANO/SERVICE YOO. 0 0 0 2  
flCPL0YMENT ASSEH3-Y . 0 0 0 9  

4 T  Y-CPAR CENTE9 0079 
ATH-CRA/CAN  CENTE? . 0 1 2 5  

S U Y  240 2 

4TH-f'ACY,CMGS,C-S$S 0 1 8 0  

"" 

TOf4, GM CONTRIBUTION F O R  EACH C9YPOqENT 

B ? I O W S  S K I R T / I J / F A S  
6-FAS 0 2  TANKS 
H ! l 1  /STS/AH 
6 - A M  N 2  TANKS 

OE>LOYHENT  ASSEHELY 

ATJ-SPAR  CENTE? 
ATI-GRAICAN CEUTER 

C3qHANOISERVICI  MOO. 

ATY-RACK CMGS, 4-SAS 



C-41 
TABLE C-38 

GEYEQALIZED M A S S  C3qTRIRUTIONS 9 Y  W G R E E  OF FREE03H 

Y 3 Q E  
Y O  . 
I 
2 
3 
4 
5 
5 
7 
9 
9 

1 9  
I1 
12 
1 3  
1 4  
15 
15 
17 
1 0  
1 9  
20 
2 1  
2 2  
2 3  
24 
2 5  
I6 
27  
28 
39 
30 
31 
32 
3 3  
34  
35 
35 
3 7  
30 
39 
b 0  
4 1  
42 
4 3  
b4 
k 5  
b 6  
4 7  
b o  
49 
50  

SUM 

AVBLYTICAL MODE 5 3  FIEQUENCY= 10.36 i 2 .  

* o o o o  
- e  'J 0 0 9  
- a 0 0 3 0  

0 3 8 4  
'3 7 1 5  

e o 0 5 1  
e 0 0 5 1  
e 7 326 . 9449 
e 0 0 0 3  
e 3 0 0 3  
e 9 0 0 4  

7 0 0 4  
. o o o o  
e o 0 3 0  
e r J O I 1 0  

0 0 0 1  
e 0 6 0 2  
e o 0 0 2  
e o 0 9 1  
. o o o o  

.!lo02 

.0302 

. O O J l  
- . o o o o  
- . ! l o o 0  

. 0 0 0 1  
e 0 0 0 1  
e 0  0 0 7  . 0 0 0 0  
e 0 0 0 1  
m o o 9 1  
e ' l o 0 4  

- e o 0 0 1  
e 0 0 0 7  . 0 0 0 2  

e 0 0 2 7  
e 9 0 2 6  
a 0 0 3 4  
e 0 Oil5 
e 0 0 1 6  
e 9 048 

- e o  0 0 0  
- . 0 0 0 0  
- . O O O O  

0 0 7 9  
e 0 1 2 6  

. o a o 5  

b o 0 1 3  

. n o o a  

"" 

e 2 4 0 2  

e 9 2 6 4  
e 9  0 0 0  

- .0001 
e 9 0 6 2  
aOG16 
e 0 0 2 4  
e g o 2 5  
a!l 0 4 7  
e 0 0 1 7  
e 0 0 1 8  
e 0  0 3 4  
a 0  0 20 
e 0 047 
a 0  0 0 7  
. 0 0 0 1  
e O  1 0 4  
. @ 2 0 0  
e 0 0 5 8  
e n 0 5 9  
. 0010  
e!! 0 3 1  
. 0 1 0 ~  
e 0 6 5 3  
e 4 2 6 6  
e 0  0 3 4  
a 0 0 5 2  
e P  1 2 3  
. 0 0 0 1  
e 0 0 0 6  
.a 0 0 1  

0 0 5 6  
-.a 0 0 1  

e o  0 0 0  
. o o o o  

-.oooo 
. r )oo9  
e o 0 0 2  
e 0  0 0  3 

- e 0 0 0 2  
e 0  0 30 
e 0 0 2 6  
a 0 0 0 4  
a 0 0 0 2  

- . o o o o  
- e 0 0 0 0  
- . a 0 0 0  

. o o o o  
e 0 0 1 6  
e 0  0 0 4  

-bo002  

0." 

e6422 

007 4 
. 0 0 0 1  
. o o o  2 

- e o 0 0 1  
e 0 0 8 1  
a 0 0 5 3  
e 0 0 0 7  
e 0 0 0 5  
e 0 0 5 7  
a 0  0 0  1 

- . o o o o  
. o o o o  
e o 0 5 0  

- . o o o o  
e o 0 0  2 
e 0 0 0 7  
a 0 0 0  2 
a 0 0 0 6  
.0001 
e 0 0 2 3  
e 0 0 0 7  
. 0 0 0 1  
. o o o o  
e 0 0 0 6  
. 0 0 0 1  
. o o o o  
. o o o o  
. o o o o  
e o  0 0  0 
e 0  0 4  9 

- . g o o 0  
a0002 
. o o o o  
. 0001  
e 0 0 3 9  - e o 0 0  0 
e 0 0 0 3  
e 0 0 0 0  
a 0 0 1 5  
. o o o o  
e 000 1 
a 0 0 1 4  

- . o o o o  
. o o o o  

0 .  
0 .  
0 .  
0 .  

e 000  0 
. o o o o  
"" 

e 05 11 

e 3 0 1 4  
. a 0 0 2  
e 0 0 6 2  

0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

. o o o o  

.0002 
e 0 0 0 6  
. 0 0 1 1  

0 .  
0 .  
0 .  
0 .  
0. 
0 .  
- . o o o o  

e 0 0 0 3  
.GO00 
. 0 0 0 1  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
o b  

o b  

0 .  
0 .  
0 .  

. C O O 0  
- . o o o o  

a 0001 
0 .  
0 .  
0 .  
0 .  

e0072 
a 0 0 9 2  
" - - 

e 0 2 0 7  

e 0 0 0 2  
. O O i I l  

- . I )JC7 
0.  
0. 
0 .  
0. 
0 .  
0. 
0. 
0. 
0 .  
0 .  
0. 
0 .  

e 0 0 0 1  
. o o o o  

- e 0 3 0 1  
. o o i l o  

0. 
0 .  
0 .  
0 .  
0 .  
0 .  

. 0 0 0 0  
-.0300 
a 0 3 0 G  
.0000 

0. 
0. 
0 .  
0.  
0 .  
0. 
0.  
0. 
0. 
0.  
0. 
0. 

. 0 0 0  I 

. o o o o  
e 0 0 0 4  

0 .  
0. 
0. 
0. 

e 0 1 5 4  
e 0 1 8 8  
-0- - 

e 0 3 4 4  

- e 0 0 0 2  BASE  RNGIOWS S K I R T  
e 0 0 0 2  OWS/IU  IYTERFACE 

- e  0 5 1 7  IU /FAS  IYTERFACE 
0 .  FAS 112 B 3 T L I p + Y  + Z  
0. FAS 0 2  B3TL2,+Y + 2  
0. f A S  32 R3TL3,oY +Z 
0.  FAS 3 2   R 3 T L 4 p - Y  +Z 
0 .  FAS 02 0 3 T L 5 , o Y  -2 
0. FAS 92 B3fL5,-Y -2 
0 .  F A S / 9 H / D 4   I F ,  + Y  
0. FAS/AH/D4 IF, +Z 
0 .  FAS/AH/r39 IF, - Y  
0 .  FAS/D4  I F ,  -Y  -2 
a .  F A S / 4 H  I ' p  -2 
0. FAS/OA IF9  + Y  - Z  

. O O O O  AH TUNNEL/SHEAR We 
e0025 A M  TUNVELISTS If 

0 0 1 7  HOA/SfS  INTEqFACE 
e 0 0 2 1  MOA ;ONE/CYL ITRFC 

0 .  N2 T4NYp + Y ,  LOWER 
0 .  N2 TANK, + Y ,  UPPER 
0.  N2 T I N Y ,  +Z,  LOWER 
0 .  N2 T4NKp +Z, UPPER 
0.  N2 TANK -Z,  LOHER 
0 .  N2 T4NY9 -2, UPPER 

a 0 0 0 4  C H I  =H'3 3ULKYEAO 
e 0 0 0 5  CH, A F T  3ULKLtEAD 
e 0 0 0 0  SH, F H D  3ULK lEAD 
e 0 0 0 0  SH, A F T  3ULKHEAD 

0.  LOWEP D LATCY, DA 
0. LOWE? +Y 'TRUNNION 
0. LONER - Y  TQUNNfON 
0. €REP  PACCAGE CeG. 
0. ATH PN 697 IFpOUTR 
0. ATM PN  495   I cpOUTR 
0 .  ATM PN 8.1 IF ,OUfR 
0. ATH PN 2 9 3  IFpOUTR 
0 .  ATH  PN 6 9  7 fF, fNNR 
0 .  ATH PN 495 I F 9 I N N P .  
0 .  ATH PN 8, I I F p I N N R  
0. ATM PN 293 I F p I N N R  

a 0 0 0 0  CHG, - Y  SIDE 
e 0 0 0 0  CMG, + Y  S I D E  
e 0 0 0 0  CMG, +X SIDE 

0 .  ATH SAS  pPN 1 
0 .  ATH SAS, PN 3 
0. ATH S4S;  PN 5 
0. BTW SAS, PN 7 
0 .  SPAR CENrER 

e 0057  GRA/C AN :ENTER 
"" 

e 0 1 1 3  
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T4f3LE C-39 

3QBTTAL  COYFTSURATION HOOAL SI IRVEt  

4NALYTfCb.L YOOES GENERALTZEO MASS CONTRC SUTCON SUMMARY 

ANALYTICAL MODE 65 

PVALYTfCAL FREQUENCY = 19.644 HZ. 

COYPONENT 
NAH E 

3*/OWS S K I R T / I U / r 4 S  
5-cAS 0% TANKS 
'4OA/STS/AM 
5 -  4M NZ  TANKS 
C?YHIND/SERVTCE Y 3 O e  
37PLOYHENf  LSSEMSLY 
4TH-QACK  ,CHGS,k-S\S 
4TY-SPAR  CENTEP 
dTH-SRA/CAN  CENTER 

?!I Y 

GHC 
( O X )  

e 0 0 0 1  
e 2 0 7 5  
a 2 0 9 2  
a 1053 
e 0584 

- a  0 0 9 2  
e 0 0  14 
e o 0 0 2  
a c o o 0  

a 57 2 9  
-"- 

GHC 
( D Y I  

a 0 2 5 7  
a 0268 
a 00  O F ;  
a 0 363 
.0002 
e 0957 
e 0427 
e 0047 
e 0093 

a 2 4 1 9  
"" 

Gq C 
( 0 2 )  

a 00 81 
e 02 1 0  
a i10 37 
e 0617 
00 1 5  

e 0554 
a 00 24  
e 0 0 0 2  
a 0001 

e 1542 
" - - 

TOT4L GH C O N T R I S J l I O N  FOR EACH COMPOIENT 

B 7 I O U S  S K I R T / f J / F A S  
6"AS 02 TANKS 
H3A/STS/AM 
6 - 9 M  N 2  TANKS 

OE'LOYHENT  ASSEYBLY 

AT7-SPAR CENTEP 
ATq-GRA/CAN  CENTER 

CgYMANO/SERVICE MOO. 

ATI-RACK,CHGS,!+-SAS 

e 0531 
e 255 3 

2157 
e 2034 
e 0608 
e 1419 
a 05b7 

003  3 
e o 0 3 9  
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TABLE C-40 

GFUFDALIZED MASS C3'4TRI8UTIONS BY OEGREE OF FREED04 

MYDF 
YO a 

1 
2 
1 
4 
5 
5 
7 

9 
9 

1 0  
11 
1 2  
1 3  
1 4  
15 
16 
L7 
19 
19 
20 
21 
22  
2 3  
2 4  
34 
26 
27 
38 
29 
3 0  
3 1  
52 
33 
3 4  
35 
36 
37 
38 
39 
40 
41 
42 
4.3 
44 
45 
It6 
47 
L O  
49 
5 0  

A Y A L Y T I C A L  MODE 5 5  F?EQUENCY= 19m6b i Z 

a 0 0 0 0  
a 0 0 0 0  

- a  0 0 3 5  
1 3 7 4  

a 3 3 0 3  
0 049 

- m o o 0 1  
a 3 1 0 1  

0 249 
m 0 3 0 1  
a 0 0 0 2  
a 0 0 9 1  
m O 3 5 1  
a 0 0 5 1  

- m o o o o  
? 2 4 3  

a 'I 452 
a 3 743  
a 0 6 5 4  
a 0 3 2 4  

0 0 2 7  
9 372  

mOO38 
a 0 2 6 3  
a 0 0 2 8  
a 0 0 3 1  
a 0068 

0 1 5 1  
q 354 

a 0 0 1 0  
-.no52 
- a  0 0 5 0  

a 0 0 0 1  
m o o o o  
a 0 0 0 3  

-moo01 
m o o 0 1  

- a I J O O S  
m o o 0 1  
m o o o o  
mOOO7 

- e  0 0 0 0  
m o o o o  
a 0 0 3 7  

0 0 0 0  
- m o o o o  
- m o o 0 0  

a 0 0 0 0  
a O O O i !  
a 0 0 0 0  
0 0 00 

$ 7 2 9  

a 0  0 6 0  
moo23 
a 0  064  
m O O f 3  
a 0 0 0 2  
a 0  0 0 7  
a 0  0 7 8  

0 117 
a 0 0 5 1  

- a 0 0 0 2  
0 007  

a 0 0 1 1  
a 0 0 3 2  
a 0 0 6 2  

- a 0 0 0 1  
m o o 0 1  
a 0 0 0 1  
. o o a 3  
a 0  0 0 0  
m 0  0 0 3  
a 1 0 0 0  
m o o o o  
a0112  
a n  1 9 5  
e 0 0 5 2  
m o o o o  
mr1001 
a 0  0 0 0  
m o o 0 1  

- a 0  263 
a C 669 
0 5 5 1  

a 0 0 0 0  
a0017  
a 0  0 0 8  
a 0 0 0 8  
a 0  0 0 3  
m I I  084 
m O O 4 0  
m O  0 0 7  
m 0  054 

moo29 
a O  010 
a 0 0 0 0  

- m o o o o  
- a 0  0 0 0  

mIlo00 
a 0  0 4 7  
a 0 0 9 3  

.r 167 

"" 

m24 19 

a0015 
moo00 
m o o o o  
a 0 0 i 8  
m0027 
mOO48 
m o o 1 1  
moo12 
m0094 
a 0 0 2 2  

- a 0 0 0 0  
- a 0 0 0 1  

a 0 0 3 2  
a 0 0 0 4  
m O O O 7  
a 0 0 0  7 
m O O O 8  
moo22 

- . o o o o  
a 0 0 0 3  
0 575  

a 0 0 0  1 
000  0 

mOO32 
a 0 0 0 5  
e0005 

0 0 1  0 
a 0 0 0  1 
a 0 0 0 0  
m O O l 7  
a 0 2 4 4  
0 0 2 9 2  
a 0 0 0 0  

- a 0 0 0 0  
a 0 0 1 0  
m o o 0 1  
a 0 0 0 0  
a 0 0 0 1  
a0007  

0 0 0  1 - moo0 0 
a 000 4 
a 0 0 0 1  
a 0  00  0 

o m  

om 
o m  
o m  

0 0 0  2 
000 f 

" - 0  

1542  

a 0 1 4 3  
moo08 
a 0 0 1 0  

o m  
o m  

o m  

o m  

O m  

O m  
0. 
O m  
o m  

0 .  
0 .  
G a  

JOOI 

a 0 0 0 2  
80002 

m o a 0 1  

o m  

O m  

O m  

om 
o m  

0 .  
a 0 0 0 0  
a 0 0 0 0  
a 0 0 0 0  
m o o o o  

o m  

0 a  

O m  
0 s  
o m  

om 
O m  
o m  

O m  
o m  

0 .  
o m  

a 0 073 
m o o o o  
a 0 0 0 1  

om 
o m  

0 .  
o m  

a 0 0 0 2  
m.0002 
-0 0 - 
0246 

a 0 0 0 1  
- m o o 0 0  
- a 3 0 0 C  
0. 
O m  

O m  

o m  

O m  

0. 
o m  

o m  

O m  

o m  

O m  

o m  

a 0 0 0  0 
m o o 0 1  
a 0 0 0 2  
80314 

O m  
o m  

O m  

O m  

o m  

o m  

m o o 0 1  
a 0 0 0 3  

- m o o 0 0  
a O O O G  

o m  

O m  

o m  

o m  

0 .  
O m  
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- a  0 0 0 0  OWSI IU  IYTERFACE 
- a  0 0 0 1  f U / F 4 S   I Y T E R F A C E  
a m  FAS 0 2  8 3 T L i , + Y  +Z 
o m  FAS 3 2  B)TL2,+Y + Z  
0 .  FAS 0 2  BbTL3,-Y +Z 
o m  FAS 0 2  B3TLC,-Y + Z  
0.  FAS 0 2  83TL5,-Y - 2  
om FNS 9 2  B 3 T L 6 r - Y  - 2  
o m  F A S / 4 Y / 0 9  IF,  + Y  
0.  FAS/AHIDa  IF, + Z  
0 .  F A S / A M / 0 4  IF,  -Y 
o m  F A S I D A  I F ,  -Y - 2  
O m  FAS/AM 1'9 - 2  
0. FAS/DA I F ,  +Y -Z 
mO000 A M  TUNNE,/SHEAR WB 
a 3 0 0 0  AH TUNYE,/STS IF 

0 0 0 0  YDA/STS  INTE iFACE 
a 0 0 0 1  HDA ZOHEfCYL ITRFC 

O m  Y2 TANK, +Y,  LOWER 
0.  N2 T I N Y ,  +VI  UPPER 
o m  N2 TNNK, + Z ,  LOWER 
0. N2 T A N K ,  +Z, UPPER 
0. N 2  T9NY -2, COMER 
O m  N2 TLNY, -21 UPPER 

a 0 0 0 0  CH, FWD 3ULK iEAD 
- e 0 0 0 0  CH, 9 F T  3ULK iEAO 

mO000 SM, FWD BULKYEAD 
a 0 0 0 1  SM, LIFT 3ULYYEAD 

O m  LOWE? 0 ,ATC'i,  DA 
O m  LOWE? +Y TRUNNION 
0. LOWE? - Y  TRUNNION 
0 a  €REP  PAC<AGE C a G .  
O m  ATM P N  6 ,  7 IF,OUTR 
0.  ATM PN 495 IF,OUTR 
o m  ATH PN 8 9 1  IF,OUTR 
o m  ATH PN 2.3 IF,OUTF! 
0 a  ATN PN 697 IF,fNNR 
a m  ATH  PN 495 I F p I N N R  
o m  ATM PN B p i  IF , INNR 
0. ATM PN 293 fF , INNQ 

m O O O 2  CHG, -Y S I D E  
moo00 CUG, +Y S I D E  
m o o 0 2  CNG, + X  S I D E  

O m  ATH SAS ,PN I 
O m  ATU SAS, PN 3 
o m  ATH SA59 PN 5 
0.  ATH SAS, PN' 7 , 

0.  SPAR CENrER 
0 0 0 1  GRAICAN =ENTER 
"" 
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SECTION D 

Two-Dimensional Plots of Analytical Modes 



YO ne 
NO. DX 
1 1  
? I  
3 1 3  
4 1 9  
5 22 
6 25 
7 28 
6 3 1  
q 34 

i n  37 
I¶ 45 
1 7  43 
1 7  *6 
1 4  49 
1 5  5 2  
1 6  5 5  
17 5 1  
1 0   6 t  
1 9  73 
30 7 9  
2 1  8 2  
2P 9 5  
2 3  8 8  
24  9 1  
2 5  94  
2 6  9 t  
?? 103  
3 8  109 
3'3 115 
3 0  1 2 1  
3 1  124 
37 127 
33  130 
34   133  
35- 136 
36  139 
3? 142 
1 0  145 
39 148 
40   151  
4 1   1 5 4  
4P 157 
47  163 
b 4   1 6 9  
4 5  175 
4 6  177 
47   179 
4 8   1 8 1  
49  1 8 3  
5 0  188 
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OPBfTAh  C0NFI;URATION MODAL S!JRVEf 
r)EGPEE OF FREEDOM TABLE FOR YODE SHAPES AND OfSC?ETE MASS MATRIX 

DEGREES OF FQ!EEDOY 
DY 

? 
8 

14 
20 
23  
26 
39 
37 
35 
38 
41 
48 
47 
f n  
53 
55 
62 
69  
7 k  
80  
e 7  
95 

97 
9 c  
Q ?  

I 0 4  
1 1 0  
116 
122 
125 
128 
131 
174 
137 
14b 
143 
146 
1 
152 
1s5 
156 
164 
It 0 
176 
17n 
180 
183 
184 

a9 

I n s  

DZ 
3 
9 

15 
2 1  
24 
27 
30 
33 
36 
39 
42 
45 
48 
51 
5 4  
57  
63 
69 
75 
8 1  
84 
87 
9 0  
93 
96 
99 

I 0 5  
111 
117 
123 
126 
129  
132 
135 
138 
1 4 1  
144  
147 
150 
153 
156 
159 
165 
1 7 1  

185 
1 9 0  

TX TY TZ 
4 5 6 

10 11 1 2  
16 17 1s 

58 59  60 
64 67 66 
70 7 1  72 
76  77 78  

1 0 0  1 0 1  102 
106 107  1 0 8  
112 113  114 
118  119 120 

160 1 6 1  162 
166 167  168 
172 173  174 

186 187 
191 1 9 2  193 

L O C A T I O N  
X Y z DE,SCRIPTION 

3100.00 0.000 0 . 0 0 0  BASE RNGIOWS SKIRT 
3323.000 0.000 0 . 0 0 0  OMSIIU  INTERFACE 
3258.555 0.000 0. 000 I U I F A S  INTERFACE 
3316.555 81.413 450  683 FAS 02 BOTLl,  +Y +Z 
3316.555 46.603 01.473 FAS 02 BOTLZ,+Y + Z  
3316.555 -46.683 81.473 FAS 02 BOTLS,-Y + Z  
3316.555 -81.473 46.683 FAS 02 BOTL4,-Y +Z 
3316.545  -81.473  -46.683 FAS 02  BOTLS,-Y -2 
3316.555 -46.683 -810473 FAS 02  BOTL6,-Y -2 
3341.615 116.060 0 .  000 FASIAHIDA I F ,  +Y  
3341  0615 0.000 115.060 FASIAMIDA  IF,  +Z 
3341.615  -116.060 0.  000 FASIAWIDA I F ,  -Y 
3355.700 -82.346  -81.486 FASIOA If, -Y - 2  
3341  0615 0. 0 0 0  - 1 1 5 .  060 FASIAH IF, -2  
3341.615 83.0143 -83.0143  FASIDA I F ,  +Y -2 
3?82.365 0.000 0 . 0 0 0  A M  TUNNELISHEAR WB 
3394.615 0.000 0. 000  AH PUNNELISTS I F  
3441 765 0.000 0. 000  MDAISTS  INTERFACE 
3305.000 0.000 0 .  000 MDA CONEICYL ITRFC 
3397 0565 6 9 . 0 5 0  0. 000 N2 TANK, + v ,  LOWER 
3346.365 69.050 0 0 0 0  N2 TANK, + Y ,  UPPER 
3?97  0665 0.000 63.050 NZ TANK, +Z, LOWER 
3340  a365 0.000 63. 050 N P  TANK, +i!, UPPER 
3297.665 0 .000  -63. 050 N2 TANK - 2 ,  LOWER 
3348.365 O c O O O  -63. 050 N2 TANKp -2, UPPER 
3578.000 0 . 0 0 0  0 . 0 0 0  CH, FWD BULKHEAO 
3751.600 0.000 0 .  000 CH, AFT BULKHEAD 
3766.500 o.uo0 0 . 0 0 0  SH. FWD BULKHEAO 
3321.500 0.000 0 .  0 0 0  SH, AFT BULKHEAO 
3454.165 0.000 -90. 0 0 0  LOWER 0 LATSH DA 
3332.915  113.500 -11. 850 LOWER +Y TRUNNION 
3532.915  -113.500 -11. 850 LOWER -Y  TRUNNION 
3418.765 0.000 1 0 0 .  000  EREP PACKAGE C.G. 
3i79.094 27.299 -252.500 ATM PN 6.7 IF,OUTR 
3517e701 -65.906"25?.500 A f t !  PN 4 9 5  IF,OUTR 
3572.299 65.906 -252.500 A T M  PIS 8 , l  IF,OUTR 
3510.906 -27.299  -252.b00 ATH PN 293 IF,OUTR 
3b79.094 27.299 ~156.000 A T M  PN 6 9 7  XFVINNR 
3517.701 -65.906 -159.000 A T M  PN 495  IFp INNR 

3510.906 027.299 - 1 5 L  0 0 0  ATM PN 293 I F l I N N R  
3545.000 -65.906 -1bL.9925 CHG, - Y  SIOE 

3372.299 65.906  -156.000 ATH PN 8.1 IF,INMR 

3545.000 67.834 -1810995 CMG, +Y S I O E  
3510.906 0.000 -182. 000 CMG, + X  S I D E  
3399.9301 54.9301-207.490 ATM SAS ,PN 1 

3490.0699 -54.9301-207.490 ATM SAS, PN 5 
3590.0699 54.9301-201.490 A f M  SAS, PN 7 
354S.000 0.000 -240.709 SPAR CENTER 
3SSS.000 0.000 -240.709 CRAICAN CEYTER 

3599.9301  -54.9301-20?.190 ATH SAS, PN 3 
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n ~ o  dimens iona l   p lo ts  of t h e   c o r r e l a t e d   a n a l y t i c a l  modes 
a s   de f ined   i n   Tab le   5 .17  of the  main text  a r e   p r e s e n t e d   i n   t h i s  
s ec t ion .  The p l o t s   a r e   p r e s e n t e d   i n   t h e  same manner a s   t h e  t e s t  
mode p lo t s   con ta ined   i n   Sec t ion  A with  the  fol lowing  except ions:  

1. Ana ly t i ca l  modes a re   p lo t t ed   co r rec t ly   be tween  node 3 
and  node  16. 

2.  Node 50 is  p l o t t e d   w i t h   t h e   i n c o r r e c t   s i g n   i n   t h e  X,  
Y ,  TH X ,  and TH Y planes.  

The p lo t t ed  node poin ts  and dssociated  degrees  of  freedom 
a r e   d e f i n e d  on page D-2 of t h i s   s e c t i o n .  
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Section E 

UNCOUPLED MODES FLIGHT CONFIGURATION 1.2 
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I n   t h i s   s e c t i o n  (E-1 through E-7) the  Skylab  uncoupled component 
modal data are presented   in  terms of  frequency  data. The data  are ar- 
ranged  according  to  three model development c y c l e s ;   i n i t i a l ,  pretest  
and f inal .   During  the development  of the model,  major  subcomponents 
were subdivided  according  to  areas of  major  concern.  This  evolution 
of model  components i s  depicted Where applicable.  
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Uncoupled Modes F l igh t   Conf igu ra t ion   1 .2  

S ix   Rig id  Body (0. Hz) 

2.712 
3.142 
5.064 

I n i t i a l  

S ix   Rig id  Body (0. Hz) 
3.260 
5.501 
5.552 

I 
FAS/IU/O~JS 

(Hz) 

Six   Rig id  Body (0. Hz) 
1.058 
1.077 
1.501 
1.611 
3.271 
5.006 
5.756 
7.628 
8.025 
8.351 
9.102 
9.290 
9.330 
9.360 
9.575 
9.921 

10  .449 
12.018 
13.903 
14.480 
16.090 

1.833 
2.019 P r e t e s t  
7.700 

NDA/STS/AM 
( W  

1.373 
1.428 
6.194 
9.200 

11.496 
11.528 F i n a l  
13.740 
13.746 
15.378 
15.560 
15.856 
16.251 
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ATM (ATM Rack, GRB, Spar/Canis ter ,  DA) Modes 

.821 
1.163 
1.242 
1.362 
1.395 
2.595 
2.774 
3.166 
3.526 
3.664 
4.709 
4.866 
4.987 

ATMIDA (A" Rack, GRAY Spar jCanis te r ,  DA (Depl.)) Modes 
(E) 

-868 
1.126 
1.252 
1.408 
1.573 
2.689 
2.839 
3.276 
3.306 
3.503 
3.889 
4.501 
4.878 
5.512 
5.782 

I n i   t i a  1 

P r e t e s t  

.569 
1.081 
1.108 
2.516 
2.704 
3.236 
5.550 
6.443 

10.675 
12.535 
16.815 

2.900 
3.057 
3.284 
3.344 
3.835 
4.255 
5.063 
5.120 
6.496 
7 - 033 
9.700 

10.557 
11.306 
11.928 
13.369 
15.265 

1.069 
1.182 
4.320 
5.339 
5 - 556 
6.171 
6.749 

13.294 
18.739 

6.120 
7.197 
9.385 

10.578 F i n a l  
10.578 
14.058 
14.492 
15.448 



Uncoupled Modes F l igh t   Conf igura t ion   1 .2  

Fa r s ide  (+Y) O W  Solar  Array Modes (OWSFS) 

I n i t i a l  
(Hz) 

.349 

.475 

.489 

.557 

.954 
1.198 
1.301 
1.323 
2.539 
2.566 
2.621 
3.229 
3.996 
4.421 
4.436 
4.483 
5.353 
6.061 
6.175 
6.209 

P r e t e s t  
(Hz) 

-456 
.563 
.733 
.759 

1 .OS9 
1.064 
1.065 
1.279 
3.581 
4.057 
4.246 
4.347 
4.650 
4.654 
4.664 
4.767 
8.621 

F i n a l  - 
(Hz) 

.383 

.446 

.458 

.522 

.g09 

.910 

.910 
2.003 
2.235 
2.569 
2.597 
2.955 
3.105 
3.209 
3.210 
3.229 
3.660 
6.139 
6.471 
7.783 
9.647 

13.540 
13.730 
13.828 
16.926 
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Uncoupled Modes F l igh t   Conf igu ra t ion   1 .2  

Nearside (-Y) OWS Solar  Array Modes (OWSNS) 

I n i t i a l  
(Hz) 

.349 

.475 

.489 

.557 

.934 
1.298 
1.301 
1.323 
2.539 
2.566 
2.621 
3.229 
3.996 
4.421 
4.436 
4.483 
5.353 
6.061 
6.175 
6.209 

Pretest 
(Hz) 

.465 

.561 

.733 

.759 
1.059 
1.064 
1.065 
1.276 
2.307 
3.590 
4.054 
4.246 
4.347 
4.650 
4.654 
4.663 
4.815 
9.047 

Fina 1 
(Hz) 

.385 

.447 

.458 

.530 

.g09 

.910 

.910 
1.985 
2.280 
2.567 
2.598 
2.948 
3.083 
3.209 
3.210 
3.226 
3.722 
6.102 
6.471 
8.675 
9.317 

13.569 
13.720 
13.833 
17.679 
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Uncoupled  Modes  Flight  Configuration  1.2 

Axial-Docked CSM Modes 

Initial Pretest Final 
(Hz) (Hz) (Hz) 

1.089 1.050  1.050 
1.  I17  1.068  1,069 
2.956  2.952  3.662 
5.624  5.623  5.623 
6.523  6.520 

9.037 
9.637 
10.627 
10.998 
14.322 
16.020 

ATM  Solar  Array  Modes  Forward  Farside  (Bay 1) 

.206 

.740 

.987 
1.839 
2.368 
2.546 
3.371 
3.964 
4.713 
5.490 
5.792 
6  -862 

,200 
.607 
.727 
.957 
1.424 
2.314 
2.627 
3.326 
3.704 
4.639 
4.911 
6.631 

.184 

.558 
-663 
-893 
1.336 
2.037 
2.532 
3.065 
3.372 
4.034 
4.715 
6.097 
8.674 
9.149 
9.365 
9.879 
11.057 
12.903 
15.762 

ATM  Solar  Array  modes  for: 
forward  nearside  (Bay  3) 
aft  nearside  (Bay  5) 
aft  farside  (Bay  7) 

Same  as  modes  for  forward  farside  (Bay  1) 
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The fo l lowing   tab le  shows the  coupled modes f o r   t h e   a n a l y t i c a l  
model of f l i gh t   con f igu ra t ion   1 .2 .   These  modes a r e   p r e s e n t e d   f o r  
t h ree  model p h a s e s ;   i n i t i a l ,   p r e t e s t  and f ina l .   Fo r   each  model phase, 
the  mode number, major  contribution  and  coupled  frequency  are  presented. 
A f requency  cutoff  of  15  Hz was used in   o rde r   t o   s t ay   w i th in   compute r  
s i z e   l i m i t a t i o n s .  
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Coupled  Modes F l i g h t   C o n f i g u r a t i o n   1 . 2  
~" -~ . . ~- ~. " . .~ 

I n i t i a l  

Major  Coupled 
Mode Con t r ibu to r   F requency  

~~ ~~~ 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14  
1 5  
16 
17  
18 
19  
20 
2 1  
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

. .  

Main 1 
Main 3 
Main 3 
Main 4 
Main 5 
Main 2 
SP5- 1 
SP7- 1 
SP3- 1 
SP7- 1 
OWSNSl 
OWSFSl 
OWSNS2 
OWSFS2 
OWSNS3 
OWSFS3 
OWSFS4 
OWSNS4 
SP7-2 
SP1-2 
SP5-  2 
SP3- 2 
A T "  1 
SP5- 3 
SP7- 3 
SP1-3 
SP7- 3 
OWSF S 5 
OWSN S 5 
A T "  2 
C SM- 1 
OWSFS6 
OWSNS6 
OWSFS7 
OWSNS7 
OWSNS8 
OWSFS8 
A T "  5 
C SM- 2 
ATM- 4 
SP1-4 
SP5-4 - 

~ . .  " 

0 .  
0 .  
0 .  
0 .  
0 .  
0. 

.206 

.206 

.207 

.211 

.353 

.369 

.475 

.476 

.489 

.489 

.561 

.566 
-739 
.740 
.740 
-740 
.839 
.884 
.886 
.887 
.889 
* 957 
.977 

1.175 
1.271 
1.298 
1.298 
1.301 
1.301 
1.320 
i .323 
1.335 
1.404 
1.568 
1.829 
1.837 
." ~ 

"" " 

P r e t e s t  

Major Coup l e d  
Mode Cont r ibu tor   Frequenc:  
- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
1 9  
20 
2 1  
22 
23 
24 
25  
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
~. 

FAS/IU/OWS 1 
FAS/IU/OWS 2 
FAS/IU/OWS 3 
FAS/IU/OWS 4 
FAS/IU/OWS 5 
FAS/IU/OWS 6 
ATMSA5 1 
ATMSA7 1 
ATMSA3 1 
ATMSAl 1 
OWSFSl 
OWSNSl 
OWSNS2 
OWSFS2 
ATMSA5- 2 
ATMSA7 - 2 
ATMSA3- 2 
ATMSA1- 2 
ATMSA5- 3 
ATMSA1- 3 
ATMSA7 - 3 
ATMSA7 - 3 
OWSNS3 
OWSFS3 
OWSFS 
OWSNS 
ATM/ DA- 1 
ATMSA5-4 
ATMSA1-4 
ATMSA3-4 
ATMSA3- 4 
OWSNS5 
OWSFS5 
OWSNS6 
OWSFS6 
OWSNS7 
OWSFS7 
ATM/DA 2 
c SMAX- 1 
CSMAX- 1 
OWSFS8 
ATM/DA- 3 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

.200 

.200 

.202 

.205 

.465 

.479 

.570 

.575 

.607 
-607 
.607 
.608 
.725 
.725 
.725 
.727 
.733 
.734 
-7  60 
.7  60 
.880 
.954 
.956 
.956 
.962 

1.059 
1.060 
1.064 
1.064 
1 .065  
1.065 
1.129 
1.222 
1.243 
1.285 
1.309 

F i n a l  

Major  Coupled 
Mode Con t r ibu to r   F requency  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16  
17 
18 
19  
20 
2 1  
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4 1  
42 

FAS/IU/OWS 1 

FAS/IU/OWS 3 
FAS/IU/OWS 4 

FAS/iU/OWS 2 

FAS/IU/OWS 5 
FAS/IU/OWS 6 
AT"/ SA5- 1 
ATM/ SA7 - 1 
ATM/ SA3- 1 
ATM/  SA^- 1 
OWSF S 1 
OWSNSl 
OWSFS2 
OWSNS2 
OWSFS3 
OWSNS3 
OWSF S4 
OWSNS4 
ATM/ SA3- 2 
ATM/SA5- 2 
ATM/ SA7 - 2 
ATM/ SA1- 2 
DA (DEPL) 1 
ATM/ SA5- 3 
ATM/ SA5- 3 
ATM/ SA7 - 3 
ATM/ SA1- 3 
Am/ SA5- 4 
ATM/ SA3- 4 
Am/ SA7 - 4 
ATM/SA1-4 
OWSFS5 
OWSNS5 
OWSFS6 
OWSNS6 
OWSNS7 
OWSFS7 
SPAR/GRAl 
c SMAX- 2 
c SMAX- 1 
SPAR/GRA2 
DA (DEPL) 2 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

.183 

.183 

.185 

.188 

.377 

.385 

.444 
-445  
.458 
.458 
.499 
.505 
.553 
.557 
.557 
.558 
.595 
-660 
.661 
.661 
.662 
.888 
.892 
.892 
.892 
.907 
.907 
.910 
-910 
.910 
.910 

1.034 
1.109 
1 .142  
1.142 
1.275 
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Initial 
Major  Coup  led 

Mode  Contributor  Frequencl 

43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 

SP1-4 
SP5-4 
AT" 3 
SP5-  5 
SP1- 5 
SP3-  5 
SP7-  5 
OWSNS9 
OWSFS9 
SP5- 6 
SP3- 6 
SP7- 6 
SP3-  6 
OWSNSlO 
OWSFSlO 
OWSNSll 
OWSFSll 
C  SM-  3 
OWSNS12 
OWSFS12 
OWSNSl2 
SP5-  7 
SP1-  7 
SP3-7 
SP3-  7 
AT" 10 
AT" 8 
SP3-8 
SP5-8 
SP3-8 
SP1-8 
OWSFS13 
OWSNS  13 
ATM-  11 
OWSFS14 
OWSNS14 
OWSNS15 
OWSFS15 
OWSFS16 
OWSNS16 
SP5-  9 
OWSFS17 
OWSNS17 
SP3- 10 
SP5- 10 
SP1-  10 

1.838 
1.845 
2.266 
2.367 
2.368 
2.369 
2.373 
2.539 
2.540 
2.545 
2.546 
2.546 
2.546 
2.567 
2.568 
2.621 
2.622 
3.078 
3.214 
3.231 
3.238 
3.349 
3.357 
3.366 
3.371 
3.523 
3.694 
3.959 
3.968 
3.970' 
3.974 
3.996 
3.996 
4.264 
4.422 
4.423 
4.436 
4.436 
4.483 
4.483 
5.064 
5.363 
5.382 
5.456 
5.481 
5.485 

Pre  tea  t 
Major  Coup  led 

Mode  Contributor  Frequency 

43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 

CSMAX-  2 
ATMSA5-  5 
ATMSA7-  5 
AIIIMSA3- 5 
ATMSA1-  5 
ATM/  DA- 4 
ATMSA5- 6 
OWSFS9 
ATMSA5-  6 
ATMSAl- 6 
OWSNS9 
ATMSAl- 6 
ATM/DA  5 
ATM/DA  10 
ATMSA5-  7 
ATMSA7 - 7 
ATMSA3-  7 
ATMSA7-  7 
CSMAX- 3 
CSMAX-  3 
ATMSA7 - 8 
ATM/DA  9 
OWSFSlO 
OWSNSlO 
ATMSA5- 9 
ATMSA3-  9 
ATMSA1-  9 
ATMSA3-  9 
ATM/DA  11 
OWSNS  11 
OWSFSll 
OWSFS12 
OWSNS12 
OWSFS13 
OWSNS13 
ATMSA7- 10 
ATMSA5-  10 
ATMSAl- 10 
ATMSA3-  10 
OWSFS14 
OWSNS14 
OWSFS15 
OWSNS15 
OWSNS16 
OWSFS16 
OWSFS17 

1.403 
1.415 
1.423 
1.424 
1.428 
1.569 
2.276 
2.283 
2.302 
2.302 
2.305 
2.315 
2.425 
2.513 
2.616 
2.621 
2.627 
2.634 
2.973 
2.982 
3.055 
3.520 
3.582 
3.590 
3.662 
3.679 
3.690 
3.698 
3.921 
4.054 
4.058 
4.247 
4.251 
4.347 
4.348 
4.638 
4.638 
4.639 
4.639 
4.650 
4.650 
4.654 
4.654 
4.663 
4.664 
4.783 

Final 
Major  Coupled 

Mode  Contributor  Frequency- 

43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 

FAS/IU/OWS7 
ATM/  SA7-  5 
ATMI  SA7-  5 
ATM/SAl-  5 
ATMI  SA5-  5 
FAS/IU/OWS8 
DA  (DEPL)  3 
ATMI  SA5- 6 
ATM/  SA5- 6 
ATM/  SA7- 6 
ATMISAl- 6 
OWSFS9 
OWSNS  9 
RACK(0L) 4 
ATM/  SA5-  7 
ATMI  SA7 - 7 
A"/ SA3-  7 
ATMI  SA7 - 7 
OWSNSlO 
OWSFSlO 
OWSFSll 
OWSNSll 
OWSNS13 
OWSFS13 
ATM/  SA3- 8 
ATM/SAl-8 
DA  (DEPL)  5 
OWSFS12 
OWSNS  12 
OWSNSl4 
OWSFS14 
OWSNS15 
OWSFS15 
OWSFS16 
OWSNS  1  6 
ATM/  SA5-  9 
A"/ SA3 - 9 
ATM/SAl-  9 
ATM/  SA1- 9 
CSMAX-  3 
OWSFS17 
OWSNS17 
DA  (DEPL) 4 
ATM/  SA3-  10 
ATMISA5-  10 
ATMISAl-  10 

1.283 
1.331 
1.335 
1.339 
1.355 
1.389 
1.956 
2.062 
2.077 
2.078 
2.082 
2.205 
2.236 
2.314 
2.505 
2.511 
2.521 
2.526 
2.560 
2.565 
2.597 
2.597 
2.644 
2.657 
2.793 
2.824 
2.946 
2.992 
2.993 
3.208 
3.208 
3.210 
3.210 
3.213 
3.213 
3.333 
3.352 
3.356 
3.360 
3.432 
3.621 
3.682 
3.902 
4.033 
4.033 
4.034 
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~" 

Initial 
Major Coup  led 

Mode  Contributor  Frequency 

89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
10 1 
10 2 
10 3 
104 
10 5 
106 
10 7 
108 
10 9 
110 
111 
112 

SP1-  10 
AT" 11 
CSM- 4 
SP5- 11 
SP3- 11 
SP1-  11 
SP5- 11 
SP7- 11 
OWSNS18 
OWSFS18 
OWSFS19 
OWSNS19 
OWSFS2O 
OWSNS20 
Main 7 
C SM5 
SP7-  12 
SP7-  12 
SP3-  12 
SP1- 12 
Main 8 
AT" 7 
SP3- 9 
ATM-  13 

5.486 
5.568 
5.612 
5.677 
5.778 
5.787 
5.815 
5.959 
6.061 
6.061 
6.175 
6.176 
6.209 
6.210 
6.350 
6.455 
6.862 
6.862 
6.862 
6.862 
7.012 
8.364 
11.847 
12.667 

Frequency 
Cutoff  15 Hz 

Pretest 
Major  Coupled 

Mode  Contributor  Frequency 

89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
10 1 
102 
103 
104 
105 
10 6 
10 7 
10 8 

OWSNS17 
ATMSA7 11 
A W A 5  11 
ATMSA3 11 
ATMSAl  11 
ATM/DA  13 
csMAx4 
ATM/DA 6 
MDA/STS/A" 1 
ATMSA7 - 12 
ATMSA7-  12 
ATMSA3-  12 
ATMSA1-  12 
MDA/STS/A"2 

OWSFS18 
OWSNS18 
ATM/  DA- 6 

MDA/ ST S / A "  3 

ATM/DA- 7 

ATM/DA- 12 

4.834 - 4.883 
4.900 
4.908 
4.911 
5.114 
5.609 
5.707 
6.380 
6.631 
6.631 
6.631 
6.631 
7.244 
8.374 
8.631 
9.060 
10.813 
12.038 
12.894 

Frequency 
Cutoff  15 Hz 

Fina 1 
Major  Coup led 

Mode Contributor  Frequency 

89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
10 1 
102 
10 3 
104 
105 
106 
107 
108 
10 9 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
12 6 
127 
128 
129 
130 
131 
132 
133 

A"/ SA7- 10 

MDA/STS/A"2 
A m /  SA3- 11 
ATM/SA3-11 

ATM/ SA5- 11 
SPAR/GRA5 
SPAR/GRA3 
DA  (DEPL) 7 
DA  (DEPL) 7 
c SMAX- 4 
DA  (DEPL) 6 
OWSNS18 
ATM/ SA7 - 12 
ATM/SA7-  12 

OWSFS18 
SPAR/  GRA6 
C A M  STERl 
DA  (DEPL) 8 
OWSFS19 
OWSNS  19 
CSMAX- 5 
SPAR/GRA- 7 
OWSFS24 
OWSNS24 
CAN1  STER2 
ATM/ SA3- 8 
ATM/SA3- 17 
ATM/SA7- 17 
ATM/SA5- 17 
A!CM/SA3-  17 
MDA/STS/A"4 
FAS/IU/OWS16 

ATM/  SA5-  20 
ATM/SA1-20 
ATM/  SA3-  20 
ATM/ SA7 - 20 
FAS/IU/OWS17 
OWSNS25 
ATM/SA5- 2 1 
ATM/SA7-21 

MDA/STS/AM- 1 

ATM/  SA^- 11 

ATM/SA~- 12 

ATM/SA~- 12 

FAS/IU/OWSM 

4.034 
4.575 
4.641 
4.685 
4.696 
4.700 
4.777 
4.916 
5.155 
5.525 
5.602 
5.642 
6.045 
6.092 
6.097 
6.097 
6.097 
6.097 
6.123 
6.280 
6.407 
6.446 
6.463 
6.465 
6.551 
6.967 
7.379 
7.690 
7 .a94 
8.258 
8.672 
8.675 
8.675 
8.717 
8.792 
8.831 
9.082 
9.148 
9.148 
9.149 
9.152 
9.177 
9.293 
9.363 
9.365 
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F i n a l  

Major Coupled 
Mode Con t r ibu to r   F requency  

134 
135 
136 
137 
138 
13 9 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
16 1 
162 
163 
164 
165 
166 
167 
168 
169 
170 
17 1 
172 

ATM/SA1-21 
ATM/ SA3- 2 1 
CANISTER- 3 
OWSFS25 
FAS/IU/OWS22 
CANI  STER4 
FAS/IU/OWS21 
FAS/IU/OWS23 
ATM/SA5-22 
ATM/SAl-22 
AT"/ SA7 - 22 
ATM/SA3-22 
DA (DEPL) 9 
CAM  STER5 
c SMAX- 9 
ATM/ SA3- 2 5 
A"/ SA3- 2 5 
ATM/ SA5- 2 5 
ATM/ SA7- 2 5 
MDA/STS/A"3 
SPAR/GRA- 8 
MDA/STS/A"3 
MDA/STS/A" 5 
FAS/IU/OWS25 
ATM/SAl-27 
ATM/SA5- 27 
ATM/SA3-27 
OWSNS27 
MDA/STS/A"8 
ATM/ SA1- 2  7 
MDA/STS/A"7 
OWSFS26 
OWSNS26 
OWSFS28 
OWSNS28 
CANI STER- 6 
c SMAX- 10 
.CAM STER- 7 
MDA/STS/A"8 

Frequency 
Cu to f f  15 Hz 

9.367 
9.368 
9.497 
9.551 
9.563 
9.661 
9.668 
9.827 
9.871 
9.874 
9.874 
9.882 

10.406 
10.608 
10.628 
11.057 
11.057 
11.057 
11.057 
11.288 
11.352 
11.441 
11.723 
12.085 
12.897 
13.013 
13.102 
13.130 
13.185 
13.412 
13.479 
13.539 
13.602 
13.801 
13.820 
14.084 
14.280 
14.543 
14.602 


